-

" Exhibit 3



W ol

" Results of the Year 3 Implementation of the
- Santa Ana Sucker Conservation Program
For the Santa Ana River

ThomasR. Haglund, Ph.D.
Jonathan N. Baskin, Ph.D.
Camm C. Swift, Ph.D.

Prepared for the Santa Ana Sucker Conservation Team
_ SAWPA Task Order SMEA 370-03



Resultsof the Year 31 mplementation of the
Santa Ana Sucker Conservation Program

For the Santa Ana River

Final Report

Prepared For:
 Santa Ana Sucker Conservation Team
Composed of:

City of Riverside (Regiona Water Qudlity Control Plant)
City of San Bernardino Municipa Water Department
Orange County Flood Control District
Orange County Water District
Riverside County
Riverside County Flood Control and Water Conservation District
San Bernardino County Flood Control District

Prepared By:
Thomas R. Haglund, Ph.D.
Jonathan N. Baskin, Ph.D.
Camm C. Swift, Ph.D.
San Marino Environmental Associates
560 South Greenwood Avenue
San Marino, CA 91108-1270

2003



;
K ;
-

EEQ .oéﬁ :%ﬁ S,

: ) 3—@4 = i
SRR R
T emory g

LA CAbENA DRIVE \



Table of Contents

I. Background

A. Introduction
1. Saiki (2000) Study
2. Swift (2001) Study

B. Conservation Plan

'C. Conservation Agreement

D. Santa Ana Sucker

E. Generd Distribution of the Santa Ana Sucker in the Santa Ana River

1. Study Plan for Year 3 Implementation of the Conservation Program
I11. Tagging Options
IV. Tagging Feasibility Study

V. At Tagging
A. Population Estimates - Sequentia Depletion
B. Population Estimates— Snorkeling Surveys
C. Population Estimates — River Road 2002
D. Riverside County Flood Control Diversion 2003
E. Migration/M ovement
F. Growth _
G. Population Structure

V1. Reproduction ~
A. Introduction
B. Tuberculation Surveillance
C. Observations of Reproduction
D. Andysis of Spawning Gravel
E. Observationson Larvae

VII. Habitat Preferences of the Life Stages of the Santa Ana sucker
A. What We Know About Sucker Fry

V1. Habitat Utilization by Adult and Juvenile Santa Ana Suckers
A. Methods '

B. Data Collected

C. Habitat Availability

D. Habitat Utilization

E. Conclusions '

F. Comparison with Uper San Gabriel River Data

I1X. Sunnydope Creek Breeding Substrate Enhancement

- Page

Page
Page
Page
Page

Page

Page

Page

Page
Page

Page

Page
Page

. Page

Page
Page

Page
Page

Page
Page
Page

Page
Page

Page
Page
Page
Page
Page
Page
Page

Page

NORLKEN=a

-—

17
20
24
33
37
41

49

55

RIS

(o]
~

8 BRBERIZR ®X



X. Conclusions

XI. Questions -

XI1. Program Tasks for 2004

XlIl. Potentia Activities for Year 7 of the Conservation Progrem
XIV. Literature Cited

XV. Acknowledgements

Appendix 1 — 2001 Electrofishing Data

Appendix 2 — 2002 Electrofishing Data

Appendix 3 — Population Monitoring Techniques

Appendix 4 — Communications Regarding Enhancement of Breeding
Habitat for Santa Ana Suckersin Sunnyslope Creek

Page 101
Page 103
Page 104
Page 105
Page 106
Page 109
Page 110
Page 118
Page 127

Page 136



1. BACKGROUND.
A. Introduction.

In the spring of 1999, an informa group of concerned locd, regiond, State and Federa
agencies formed the Ad Hoc Santa Ana Sucker Discussion Team (now caled the Santa Ana
Sucker Conservation Team) to identify and implement conservation measures that would
contribute to the surviva and recovery of the sucker within the watershed of the SantaAna
River. Research priorities and funding sources were identified, and a three-phase, -
coordinated effort was initiated and completed during the year 2000. Thefirst phase of the
initial scientific studies concentrated on physiochemicd variables, including organic and
inorganic tissue andysis, and was performed by the U.S. Geologica Survey (Saiki 2000).
The second phase, which studied migration patterns, predatory fish relationships and
reproduction of Santa Ana suckersin tributaries, was conducted by Larry Munsey
Internationa (Swift 2001).

1. Saiki (2000) Study.

Saiki (2000) conducted a study of Santa Ana suckersin the Santa AnaRiver andin
the San Gabrid River. In his study he specificaly examined fish condition, gut
contents (diet), fish-tissue contaminant levels, water quaity and envi ronmentei
measures associated with fish capture.

Saiki (2000) measured length and weight of suckers captured between December
1998 and December 1999. Suckers were captured in the East Fork of the San Gabrid
River and at MWD Crossing in the Santa Ana River. Attemptsto capture suckers at
Imperid Highway failed. The data were used to estimate relative weight, an index of
fish body condition (Bagenal and Tesch 1978). These data suggested that the
geometric means of relative weight were typicaly higher in the San Gabrid River;
however, the differences were only significant in three of five cases (Saiki 2000).
Furthermore, the geometric means for various size dlasses of Santa Ana suckers were
aso typicdly higher in the San Gabriel River than in the Santa AnaRiver, but again
these differences were only statistically significant among intermediate-sized fish, 40-
119 mm SL (Saiki 2000). Saiki conduded that these data when combined with
abundance data supported the premise that the San Gabriel River supports a heathy
population of Santa Ana suckers while the Santa Ana River supports amargind
population of suckers. However, Saiki collected suckers near the downstream
boundary of their continuous distribution in the Santa AnaRiver, dearly not in the
areawhere suckers are most abundant in the Santa AnaRiver. Also the data suggest
only occasionaly astatisticdly significant higher index of fish body condition. Saiki
interpreted the length data to indicate that only two distinct size dasses were present
in the Santa Ana River while three size classes were present in the San Gabrid River.
Again the importance of the pattern observed by Saiki can only be determined by
studying the Santa Ana sucker whereit is abundant in the Santa Ana River. It will be
important to determine if Saiki (2000) is correct in suggesting that there are only two
age classes representing 0+ and 1+ aged individuas. Based on the detailed study of
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Santa Ana suckers in the Santa Clara River by Greenfield et al (1970), suckers first
“reproduce at 1+, which would mean that the suckersin the Santa Ana River only have
one reproductive season. Data from the Santa Clara River suggest that suckersin this
system typicdly reproduce a 1+, 2+, and some at 3+ (Greenfield et al 1970). The
San Gabridl River may even contain individuds of age 4+ (Drake and Sasaki 1987),
and even Saiki’ sdataindicate at least 1+ and 2+. Haglund and Baskin (1997)

and yzed data from the West Fork of the San Gabrid River, and based on five years
of data the population contained 2+, 3+ or 4+ asthe maximum age class in different
years.

The contaminant studies performed by Saiki (2000) indicate that Santa Ana suckersin
the Santa Ana River do not possess persistent environmenta contaminants at levels
which exceed the average concentrations reported for freshwater fish from throughout
the United States.

Saiki aso proposed that reproduction occurred earlier in the Santa Ana River than in
the San Gabrid River based on the time of initid appearance of fry and observations
of breeding tubercles. Saiki did not provide data which were sufficiently specific to
actually determine reproduction time during 1999, but his genera observations are
consistent with those of Haglund and Baskin (unpubl. data from San Gabriel River).

Gut contents of suckers were anayzed from both the San Gabrid River and the Santa
AnaRiver. Inboth cases the gut contents consisted dmost entirely of organic
detritus. Insect materia was dightly more common in fish from the San Gabrid
River than in fish from the Santa Ana River. These data are consistent with the
reaults of Greenfield e al* s (1970) study of Santa Ana suckers and what is known
about Pantosteus suckers in genera (Smith 1966).

2. Swift (2001) Study.

Swift' s (2001) study had three mqor gods:
1. Document possible migration or movement of suckers with reference to the

potentia impacts of a stream diversion below River Road, Norco.
- 2. Document areas and timing of spawning in the main river and its tributaries.

3. Assesstheimpact of exotic predators on the sucker.

Asaresult of these studies, Swift (2001) reached a series of conclusions with respect

to the primary god's of the study.

Despite significant attempts to capture fish in the study area below River Road, Swift
was only able to capture 11 sub-adult suckers. The captures were scattered
throughout the year and no seasond pattern of migration was detected (Swift 2001).
A smdl number of young-of-the-year (YQOY) suckers (17 individuas) were captured
between May and August, which Swift (2001) attributed to downstream dispersa of
YOY from upstream spawning areas. Thiswork was unlikely to be able to determine
the presence or absence of migration due to the rarity of adult fish in this stream
reach. Furthermore, migration in other sucker speciesis associated with movement to
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and from spawning areas, and there was no suspected spawning areain this reach.
Swift' s (2001) capture of YOY in May through August suggests that the downstream
- post-spawning dispersal of YOY needsto beinvestigated. Again the capture of 17
YOY over afour-month period isinsufficient to establish downstream movement of
juvenilesasamgor life history phenomenon. The results of this portion of Swift's
study are more likely to have a bearing on the potentia significance of the diversion
on the take of suckers, than to provide significant insightsinto the importance of
movement (adult migration, Y OY downstream dispersd) in thelife hi story of Santa
Ana suckersin the Santa Ana River.

Swift (2001) examined eight tributaries as potentia reproductive sites: Ridto Drain,
Rapid Infiltration and Extraction Plant (RIX) outlet, Evans Lake Drain, Mount
Rubidoux Creek, Arroyo Tequesquite, Sunnyslope Creek, Anza Park Drain and
Hidden Vdley Drain. Of these potentid tributary spawning sites, Swift (2001) only
found larvae in Riato Drain and Sunnydope Creek, and concluded that reproduction
was only occurring in these two tributaries. Swift aso found fry in the mainstem and
concluded that there was significant mainstem spawning. Swift (2001) found fry
from late March until the first week of May. Based on the assumption that Santa Ana
- sucker’ s reproductive habits would mirror that of other suckers (larva emergence one
to two weeks following egg-laying), Swift (2001) concluded that sucker spawning
had occurred from mid-March through mid-April in 2000, a period of approximately
one month. The mainstem distribution of larvae was primarily from Ridto drain
downstream to about 600 meters downstream of Mission Boulevard. Larvae were
rare to absent from this point downstream with the exoeptlon of the occurrence of
larvaein Sunnydope Creek (S/vlft 2001).

- The gut contents of 121 predatory fish were examined; however, only 79 of these
exotics were captured when Y OY suckers were known to be present in the vicinity.
The gut contents of largemouth bass, green sunfish and bullhead catfish were
primarily examined. These comprised about 75% of the exotics captured. Fish were
an important component of the diet of largemouth bass and green sunfish. Thisis

- consistent with what is known of the diet of these fishesin their native habitat.

Largemouth bass feed primarily on fish larvae and insects by the time they reach 50-

60 mm SL (Keast 1966), and by the time they exceed 100-125 mm SL they subsist

‘primarily onfish (Lewis et al 1961). Black bullhead and “ Tilgpia’ gut contents were

dominated, volumetricaly, by agae and non-insect invertebrates. Fish and insects

were minor components (Swift 2001). Again, these finding are consistent with the
literature on the diets of these fishes within their native habitats (black bullhead,

Applegate and Mullan 1967; Mozambique tilapia, Bruton and Boltt 1975). Among

the bullheads (Ameiurus) that occur in the Santa AnaRiver, the yellow bullhead is

probably dightly more piscivorous than the black bullhead (Miller 1966). As noted
by Swift (2001), the “Mozambique type’ cichlid and mosquitofish are the two most.
common exotics where suckers are abundant. As Swift (2001) recognized, the cichlid
could be afood competitor. Studies (Bruton and Baltt 1975, Man and Hodgkiss
1977) indicate that diatoms are amgjor dietary component to fry and juvenile
cichlids, but dightly lessimportant to adults. This ontogenetic dietary patternisthe
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same in Santa Ana suckers (Greenfield et al 1974). The mosquitofish isan
omnivorous, opportunistic feeder, which will often feed on the most abundant food
source, including fish larvae (Harrington and Harrington 1961, Greenfield and
Deckert 1973). Despite Swift's (2001) relatively small sample size, when he
combined these data with the distributiona data, Swift suggested that exotic predators
do not currently have a very significant impact on Santa Ana suckers (except
potentialy mosquitofish). Baskin and Haglund have argued that the data are not
sufficiently robust to support such acondusion. Further datais needed on the
potentia predation by various exotics on different life stages of the Santa Ana sucker,
incdluding the potentid for mosquitofish to act asalarva predator. The potentia
impact of the Mozambique-type cichlids as afood competitors and other exotic
interactions such as habitat modification and space competition need to be examined
before a condlusion can be reached on theimpact of exotics on the Sana Ana sucker

population.

As afurther outgrowth of the phase one and two studies discussed above, the Participants
funded phase three, the devel opment of a Conservation Plan for the Santa Ana sucker in the
Santa Ana River. The Conservation Plan was developed by San Marino Environmenta
Associates (SMEA — Baskin and Haglund). The Conservation Program was developed based
on SMEA'’ s Conservation Plan, with aninitid term of five-years. The Program will promote
the conservation of the Santa Ana sucker by implementing necessary research, restoring and
creating habitat, and indtituting avoidance and minimization measures during “ Covered
Activities’ by the Participants dong the Santa Ana River. [Information modified from the
U.S. Fish and Wildlife Service Draft Environmentd Assessment, 4 October 2001] ‘

" B. Conservation Plan.

A Conservation Program for the in situ recovery of a population of any fish species requires
that two basic life history phenomena take place: successful breeding and successful
recruitment (maturing of young into the adult reproductive population). If the success of
these two features of the fish'slife history can be enhanced there will be an increasein the
effective population size and genetic heterozygosity can bemaintained. Thiswill, in turn,
reduce the chances of extirpation, which isthe god of species recovery. The establishment
of multiple independent, viable populations or subpopulations of a speciesis an effective
buffer against species extinction and is afrequently used measure of species recovery when -
only oneor avery few populations existed prior to theinitiation of recovery efforts. Inthe
case of the Santa Ana sucker, populations exist in dl of the drainages within its historic
range: Los Angeles River (Big Tujunga), Santa Ana River (lower portion of the drainage)
and San Gabrid River (subpopul ations in each of the West, North and East forks of the upper
San Gabriel River) (Swift et al 1993). In addition, the Santa Ana sucker occursin the Santa
ClaraRiver. Thismay be an introduced population. However, the conclusion that the Santa
Ana sucker isintroduced into the Santa Clara River is based entirdy on negative evidence. It
was absent from incidenta field collectionsin the early part of this century, but it appearedin
collectionslater. No records of an introduction are known. Although the sucker continuesto
survive within each of the drainages of its historic range, its distribution in each of the
drainages to which it is native has become significantly reduced. It was thisreduction in the
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species historic distribution that hasled the U.S. Fish and Wildlife Serviceto proposelisting
the Santa Ana sucker as threatened under the Endangered Species Act (Federal Register,
Vol. 64, No. 16, 50 CFR Part 17, RIN 1018-AF34, 26 January, 1999).

The presence of the sucker within each of its historica drainages means that the typica _
recovery strategy of creating more independent populations will not be asimportant asthein
situ enhancement, expansion, and protection of existing populations. The implementation of
the Conservation Program for the Santa Ana sucker in the Santa Ana River is thefirst stepin
the overal recovery of the species.

C. Conservation Agreement.

The U.S. Fish and Wildlife Serviceis preparing an Environmenta Assessment pursuant to
the National Environmenta Policy Act (NEPA) to andyze the effects of its proposad to
execute (Proposed Action) a Conservation Agreement (Agreement) with various public and
private sector agencies and interests (Participants). The agreement would implement the
Santa Ana Conservation Program dated 1 September 2000, pursuant to NEPA and the
Endangered Species Act of 1973 (ESA), as amended.

While the EA is being completed, and prior to the signing of the Conservation Agreement,
the Participants have opted to fund the Conservation Program in order to initiate the Program
- and begm the recovery of the Santa Ana sucker in the Santa Ana River.

1. Summary of the R&sultsof the Year 1 Conservation Program.
» SMEA’sdata support theimportance of Sunnyslope Creek and Rldto Drain as
reproductive sitesfor the Santa Ana sucker.

> Our work aso supports Swift' s (2001) assertion that the Santa Ana River from
just downstream of Mission Boulevard upstream to Riato Drain holds the largest,
most continuoudy distri buted deme of Santa Ana suckers.

> Suckers in the Santa Ana River breed from mid-March through late April based
on the appearance of larvae (Swift 2001, Haglund et al. 2001).

. » Santa Ana suckers can be successfully tagged with PIT tags.
> SMEA's population estimate for Santa Ana sucker from about 600 meters
downstream of Mission Boulevard upstream to Riadto Drain is 6,500-6,800 fish.
However, we do not have any idea of the degree of fluctuation in this number.

> Suckers spawn over medium gravel in water approximately 0.5 meters in depth
with aflow of 0.20-0.24 m/sec.

> Sucker spawning habitat must contain a deeper, fnore protected area adjacent to

the spawning areafor fish to utilize when not spawning or between spawning
bouts. .
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> Larva suckers utilize shallow (5-10 cm) water in low flow areas with asilt-
bottom. Emergent or aquatic vegetation does not appear to be a requirement but
iscommonly present. .

> Larvd. suckers are only present for approximatdy 1.5 months.

> Based on Saiki’ s (2000) data, and SMEA'’ s data, most suckers may not survive
~ past 1+, meaning that they have only a single reproductive season. Dueto annua
variability in year class composition in Santa Ana sucker from the San Gabrid
River, more data are needed. .

These results are presented in more detail in Haglund et al. (2001).

This document is areport on the activities carried out and the data collected dur| ng the
second year (2001/2002) of the Conservation Program.

D. Santa Ana Sucker. -

The biology of the Santa Ana sucker (Catostomus santaanae Snyder) is poorly documented.
The only subgtantia study on thelife history of this species was done on the lowland
population in the Santa Clara River (Greenfield et al 1970). Studies are underway which will
improve the understanding of this species, but much of the current knowledge is based on the
anecdotd observations of afew biologists that have spent many years studying the fishes of
southern Cdifornia Preliminary results from Haglund and Baskin (2002) on habitat
preferences of the Santa Ana sucker in the upper San Gabrid River are presented later in this
report. Implementation of this Conservation Program will significantly improve the
knowledge of thisfish's life history and the parameters that impact population size variation

. in this species.

Catostomus santaanae was originaly described as Pantosteus santa-anae by Snyder in 1908,
based on specimens collected from the Santa Ana River, Riverside, Cdifornia The hyphen
was dropped from the specific name, and the species was assigned to the genus Catostomus
by Smithin 1966. Smith considers Pantosteus to be a subgenus of Catostomus. The older
literature uses the name assgned by Snyder. A complete synonymy is prow ided in Smith
(1966).

The Catostomidae are dl freshwater fish found in China, northeastern Siberia and North
America. Thefamily has thirteen generaand 68 species (Nelson 1994). North Americais
the center of catostomid diversity. Santa Ana suckers are smal catostomids with adults
commonly less than 175mm SL (standard length). Their gross morphology (Photo 1) is
generaly similar to that of mountain suckers (C. platyrhynchus) and they possess notches at
the junctions of the lower and upper lips as do mountain suckers (Photo 2). Large papillae
‘arefound on the anterior of the lower lip but papillae are poorly developed on the upper lip.
The jaws have cartilaginous scraping edges inside the lips. There are 21-28 gill rakers on the
externad row of thefirst arch and 27-36 on theinterna row. This species has 67-86 laterd
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line scales; 9-11 dorsdl fin rays, usualy 10; and 8-10 pdvic fin rays. Theaxillary process at
the base of the pdvic finsisrepresented only asa simple fold. They possess a short dorsa
fin and adeep caudd peduncle. Thefish aresilver ventraly while thedorsa surfaceis
darker with irregular blotching. The degree of dorsal darkening and blotching is variable.
Breeding mal es develop breeding tubercles over most of the body, but the tubercles are most
dense on the caudal and andl fins and the caudd peduncie. Reproductlvefemdapom
tubercles only on the caudal fin and peduncie (Moyle, 1976).

Photo 1. A large Santa Anasucker.
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Photo 2. Notethedistinctive morphology of the lips of the Santa Ana sucker.

Santa Ana suckers are endemic to the Los Angelesbasin. Their origina rangeincluded only
the Los Angeles, Santa Ana and San Gabrid river systems (Smith, 1966). Today smal
populations are still found in the Santa Ana River (Photo 4), Tujunga Wash in the Los
Angeles River system, and in the upper San Gabrid River system (Figure 5) (Swift . al.,
1993).. The Santa Ana sucker is presently listed as a Threatened Species under the federa
Endangered Species Act. Large populations are found only in the San Gabrie River
(Haglund and Baskin, unpubl. data). For this reason Swift et al. (1990) suggested that the
East, West and North Forks of the San Gabrid River be considered for status asaNative Fish
Management Areafor this species. A potentidly introduced population existsin the Santa
Clara River (Photo 3); however, this population is in dedline and throughout the lower
portion of the drainage has hybridized with another introduced sucker, the Owens River
sucker, Catostomus fumeiventris (Haglund, unpubl. data).
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:F’Hotd 3. Sucker habitat in the Santa Ciéré' ver neer
Los Angeles/Ventura County line.

Note the similarity between the sucker habitat in the Santa Clara River (Photo 3) and in the
Santa Ana River (Photo 4) compared to the San Gabrid River (Photo 5).
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Collection of dataon the Santa Ana sucker population in the Santa Clara River could, as
suggested in SMEA’ s Conservation Plan (Baskin and Haglund 2000), provide some insights
into the Santa Ana River population. Such data might be particularly useful in understanding
the carrying capacity for suckersin the Santa Ana River and their population structure.

Santa Ana suckers are typically found in smal to medium-sized streams, usualy lessthan 7
meters in width, with depths ranging from afew centimeters to over a meter (Smith 1966;
Deinstadt et al. 1990). Flow must be present, but it can range from dight to swift. The
native streams were dl subject to severe periodic flooding; thus, suckers prefer dear water
but can tolerate seasond turbidity. The preferred subsirates for adults are gravel and cobble
but may dso indude sand. Although the exact habitat of the juveniles has not been
systematically documented, field observations in the Santa Clara River indicate that they are
commonly found over sandy substrate and in shallower water than the adultsif a choice of
such habitatsis available (Baskin and Haglund, unpubl. data). During surveysin the San
Gabrid River, sucker fry were observed in very shalow water (less than 5 cm) at the very
edge of streams (Baskin and Haglund, unpubl. data). Thisisamicrohabitat commonly
exploited by very young stream fishes, where they areless vulnerabl e to larger piscivorous
predators and, possibly, where exposure to dightly elevated water temperatures can

accel erate devel opment. Santa Ana suckers are associated with dgae but not macrophytes.
Although the sucker seems to be quite generdized in its habitat requirements, they appear
intolerant of highly polluted or highly modified streams.

Spawning in this species occurs from April until early July but peaksin late May/early June
in the Santa Clara River (Greenfield et al. 1970). The eggs are demersa and are spawned

- over gravel. Fecundity ishigh for such a smal sucker species, ranging from 4,423 eggsin a
78mm SL (standard length) femadeto 16,151 in a 158mm SL femde. The speciesis more
fecund than most other catostomids. The Santa Ana sucker isrelatively short-lived: few
individuds survive beyond their second year and none beyond the third year in the Santa
ClaraRiver. They are reproductively maturein their first year and thus will typicaly spawn
for two years. Growth rates in the Santa Clara River suggest first year individud s reach
61mm, second years 77-83mm and by the third year 141-153mm SL. Datafrom the West
Fork of the San Gabriel River suggest a similar pattern of growth, but the fish in the West
Fork livelonger. Aging of Santa Ana suckers from the West Fork of the San Gabridl River
by the Cdifornia Department of Fish and Game (Drake and Sasaki 1987) led to the
recognition that Santa Ana suckers could Reach 4+ yearsin the West Fork. The study
suggested the following growth pattern for Santa Ana suckersin the West Fork of the San
Gabrid River, young-of-the-year, 0-70mm; 1+, 71-130mm; 2+, 131-160mm,; 3+, 161-
185mm; and 4+, over 186mm (totd length). Development of the eggs and larvaeis
described by Greenfield et al. (1970).

The only substantia life history study done on this species studied the, potentidly,
introduced Santa Clara River population (Greenfield et al. 1970). Greenfield et al. (1970)
found that detritus, algae and diatoms comprised 97% of the stomach contents while aquatic
insect larvae, fish scales and fish eggs accounted for the remaining 3%. Larger specimens
usualy had an increased amount of insect materid in their stomachs. The herbivorous
trophic status of the Santa Ana sucker is substantiated by it's long intestine with up to 8 coils.
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E. General Distribution of the Santa Ana Sucker in the Santa Ana River.

The Santa Ana sucker isfound in the Santa Ana River from about Imperia Highway bridge
upstream to the Ridto Drain. However, within the river the fishes are not evenly distributed.
Below Prado Dam, suckers currently arerare. Swift's (2001) surveysin 2000 failed to
produce any suckers below Prado Dam, and Saiki’ s (2000) team never captured any suckers
during their work at Imperia Highway. However, work by SMEA for the U.S. Army Corps
of Engineers (ACOE)(outside the Scope of the SAWPA contract) from 21-28 September
located 8 suckers, six adult fish and two fish, which may have been young-of-the-year
(YOY). SMEA conducted the surveysin conjunction with ACOE’ s diversion of theriver
between Weir Canyon and Imperia Highway (Baskin and Haglund 2000). Thediversion
affected about 3 miles of river. Thus, not many suckers were located given thelength of
stream surveyed. This has been the pattern recently. Surveys find afew fish or none, a1d the
individual's captured are adults or YOY.

Surveys sponsored by the Cdifornia Department of Fish and Gamein 1994 located a
moderate number of YOY and afew adultsin the first 3 miles of stream below Prado Dam.
In the early 1990s adult suckers could regularly be taken just upstream of Imperiad Highway
(Haglund unpubl data), and on one occasion, in excess of 100 adult suckers were trapped by
adiversion immediately downstream of Imperia Highway (R Fisher pers comm.). Although
no recent, thorough surveys exist for the river bdlow Prado Dam, in genera, Santa Ana
suckers gppear to have dedlined in recent yearsin the river below Prado Dam.

Theriver immediately below Prado Dam is different from the river reaches upstream of the
dam. Much of theriver is deeper, more dowly flowing with a siltier bottom (Photo 6), and
the reach around Imperia Highway has been significantly impacted by oonstructlon (Photo
7).

Itisnot known whether there was recently or is a sdf-sustaining population of Santa Ana

suckers downstream of Prado Dam. No reproduction has been documented below Prado, and
the population may be sustained solely by immigration from the upstream population.
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Photo 7. Santa Ana River at Imperid Highway.

From the MWD crossing downstream to Prado Dam, fish arewidedly scattered and not very
abundant. Swift’s (2001) work in 2000 yidded only 11 adult suckers by trapping about 4
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days per month for the entire year downstream of River Road. His seining surveysyielded
one adult sucker downstream of River Road in 2000. SMEA conducted a one-time, intensive
survey upstream and downstream of Van Buren Street bridge (Photo 8) in June of 2001
(outside of SAWPA contract, Baskin and Haglund 2001) and failed to locate any suckers.
Swift reported visud sighting of suckers at Hamner Avenue Crossing and upstream amost to
Cdifornia Avenue. Suckers do occur downstream of MWD crossing, but the numbers are
low and the fish scattered. The only place wherefish may be rdiably found isin‘the vicinity

~ of the Riverside Water Reclamation facility (Chadwick 1991, Susan Ellis(CA DFG) pers
comm.; Chadwick 1996, Mike Giusti (CA DFG) pers comm.; Swift 2000).

" Photo 8. The SantaAna River at the Van Buren Street bridge.

Suckers regularly occur at MWD crossing. This was one of Saiki’'s (2000) study sites, and he
found fishin both 1998 and 1999. USGS collections for the NAQUA program captured
suckers at MWD crossing in July 2001 (previoudly in 1999 and 2000), and SMEA had
collected suckers at MWD crossing earlier in the year, March 2001.

Theriver reach upstream of MWD crossing to Mission Boulevard consistently contains fish,
but the numbers are rdatively low. Swift was able to find adult suckersin the vicinity of
Arroyo Tequesquite in both February and June 2000, but no suckers were captured in the
Arroyo itsdf. This stream reach aso contains Anza Park Drain and Sunnydope Creek.
Suckers are found in both of these tributaries (Chadwick 1991, Susan Ellis(CA DFG) pers
comm., Chadwick 1996, Mike Giusti (CA DFG) pers comm., Swift in 2000 (2001), Haglund
et al. thisreport). Sunnysope Creek is a well-documented reproductive site for the Santa
Ana sucker.

Page 14



Theriver reach from just downstream of Mission Boulevard upstream to Ridto Drain
contains the greatest number of suckers (Photo 9) (Swift 2001, Haglund et al. this report).

Photo 9. The SantaAnaRiver upstream of Market Street. |

1. STUDY PLAN FOR YEAR 3 OF THE IMPLEMENTATION OF THE SANTA
ANA SUCKER CONSERVATION PROGRAM.

The work plan submitted by SMEA identified the tasks listed below. These tasks continueto
be based to alarge extent on the origind tasks for a Conservation Program which were
suggested in the Conservation Plan prepared by SMEA (Baskin and Haglund 1999).
Modifications are primerily due to results of the year 1 and 2 implementation of the Santa
Ana sucker conservation program and to a reduced budget compared to that envisioned in the
Conservation Plan.

Task 1. Prepare to Enhance Sucker Breeding/Spawning Habitat in Sunnyslope Creek during
the 2003/2004 field season.
Subtask 1A. Obtain approvd from USFWS
Subtask 1B. Obtain approva from California Department of Fish and Game
Subtask 1C. Obtain gpprova from County Parks
Subtask 1D. Determine measures of success

This task isthe precursor to thefirst attempt to actualy improve sucker habitat in the
Santa Ana River. In addition to obtaining the requisite permission, the project must
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be carefully designed in order to facilitate an accurate assessment of the success of
the enhancement. The enhancement will be based on data collected at observed
reproductive sitesin the Santa AnaRiver. '

Task 2. Studiesof Larva Suckers
Subtask 2A. Determine movement of larvae particularly downstream drift
Subtask 2B. Characterize habitat of larva suckers
‘Subtask 2C. Determine thediet of larva suckers

- To the extent that habitat needs must be defined prior to any attempt at enhancement
-this task will collect the data necessary to define potentia habitat enhancement for
larva suckers and define habitat that must be restored following perturbation. Data
on larva drift will begin to provideinsight into the connectivity of different portions
of the stream. Dietary datawill be a precursor to looking at dietary overlap between
Santa Ana suckers and non-native fishes of the Santa Ana River.

Task 3. Studies of Young-of-the-Year (YOY') Suckers
~ Subtask 3A. Determine movement of Y OY suckers particularly downstream drift
Subtask 3B. Characterize habitat of YOY suckers
Subtask 3C. Determinethediet of YOY suckers

To the extent that habitat needs must be defined prior to any attempt at enhancement
this task will collect the data necessary to define potentia habitat enhancement for
YOY suckers and define habitat that must be restored following perturbation. Data
on YOY drift will begin to provide insight into the connectivity of different portions
of the stream, and may help understand occurrences such as the apparently unusualy
large number of YOY suckers that were found at River Road last summer. Dietary
data will be a precursor to looking at dietary overlap between Santa Ana suckers and
non-native fishes of the Santa Ana River.
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Task 4. Studies of Adult Suckers
Subtask 4A. Determine movement of adult suckers (placed under tagging aso)
Subtask 4B. Characterize habitat of adult suckers
Subtask 4C. Determine the diet of adult suckers

To the extent that habitat needs must be defined prior to any attempt a enhancement
this task will collect the data necessary to define potentia habitat enhancement for
adult suckers and define habitat that must be restored following perturbation. Dataon
adult sucker movement will begin to provide insight into the connectivity of different
portions of the streeam. Dietary data will be a precursor to looking at dietary overlep
between SantaAna suckers and non-ndtive fishes of the Santa AnaRiver.

Taken together tasks 2, 3, and 4 will determine the habitat preferences of the various life
stages of the Santa Ana sucker in the Santa Ana River, which will alow future attempts at
habitat enhancement and restoration. Thus, this information can be used in the future to
perform habitat enhancement/restoration experiments/tasks analogous to that proposed in
Task 1. The“A and C* components of these tasks begins to address the importance of
downstream movement of larva’Y OY and adult movement, while the dietary data will
provide the groundwork for future tasks which examine dietary overlap bdween the Santa
Anasucker and non-ndive fishes..

Task 5. Population Estimate/Tagging

Subtask 5A. Estimate population size a the three standard sites
Mission Boulevard
Highway 60

‘ Riverside Avenue _

Subtask 5B. Estimate population size a River Road

Subtask 5C. Tag dl fish captured during popul ation estimates

Subtask 5D. Use tagged fish to determine movement patterns of adult suckers
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Task 6. Snorkding Surveys
Subtask 6A. Snorkding survey of Sunnysope Creek
Subtask 6B. Snorkding survey of mainstem

Task 7. Determine the Diet of the Adult Stages of Exotic Fishes
Subtask 7A. Determine theimportance of predation on larvae
Subtask 7B. Determine the importance of predation on YOY

Modifications and findization of the work plan were done through negotiations with
SAWPA and in consultation with Jm Van Haun. Thefina Tasks are summarized below.

Task 1. Enhancement of Breeding Habitat
Moveforward on the permitting process.

Task 2. Studiesof Larval Suckers. .
Attempt drift netting to begin determining how important downstream larvd drift is

to the Santa Ana sucker life cycle.
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Task 3. Studies of Juvenile and Adult Sucker.
Thistask is theinitiation of studies to determine the habitat utilization of juvenileand
adult Santa Ana suckersin the Santa Ana River.

* Task 4. Population Studies.
This task includes the sequentia depl etion population esti mates, tagging studies,
searching for tagged fish, and the snorkeling survey.

Task 5. Determination of the Diets of Exotic Fishes.
Thistask hasno- budget but exotics will be collected as they are encountered. No gut
content anaysisis planned for this yeer.

Task 6. Project Management and Administration. -
This task includes meeting attendance, preparation of updates, preparation of the
annud report, and agency coordination.

All work conducted as part of the third year implementation of the Santa Ana sucker
Conservation Program was done under USFWS permit TE781377-3, as amended issued to
SMEA (Baskin, Haglund and employees) and USFWS permit TE793644-4 issued to Camm
Swift.

1. TAGGING OPTIONS.

In the Conservation Plan, Baskin and Haglund (2000) had recommended tagging suckers.
The benefits of tagging to the study of the Santa Ana sucker in the Santa Ana River are
extensive. In order to recover the sucker, we need to understand patterns of
movement/migration, determine age dass surviva, document reproductive habitat use and
estimate population size. Tagging should be useful in the study of al these parameters.

Prior to initiating the tagging during the year 1 implementation of the Santa Ana sucker
Conservation Program, SMEA mv&etlgated dternative tagging technologies. Speclflwly,
SMEA examined:

» Decimd Coded Wire Tag

> Soft Visible Implant Alphanumeric

> Passive Integrated Transponder (PIT) Tag

> PhotonicMaking

Thefollowing table (Table 1) summarizes the advantages and limitations of the four
technologies.

Table 1. Summary of the advantages and limitations of four tagging technologies.
. ADVANTAGES LIM ITATI ONS
, Decimal Coded Wire Tag

Can be used on smal animd s Capita equipment is expensive
Minima biologica impact Tags are not externdly visible
High retention rate .| Tags must be excised (lethd)
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Enormous code capacity
Inexpensive tags

Soft Visible Impl p
High retention rate Unsuitable for smal fish
Low capita costs ' Requires suitable tissue -
Readablein live specimens | Can become occluded

Minimal biologica impact

Passive Integrated ransponder (PIT) Tag

Posditiveidentification Moderate cost

Easy field identification Requires injection

Biologicaly safe | Learning curveon inj

Passve operation e

Easily injected SRR R

- PhotonicMarking .
Non-invasive - For placement beneath tranducent skin
Externdly visible. ' Difficult to mark individuds

Easily inj octed appiied

Highretention =SS M
Ided for batch marking

Based on the table above, it can be easily discerned that PIT tags offered the greatest
potentid for studies of the Santa Ana sucker. It should aso be noted that SMEA investigated
the potentia use of telemetry to follow fish movement, but determined that sufficiently small
transmitters were not available. '
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Thework done by SMEA in 2000-2002 has vdidated the use of pit tégs on the Santa Ana
sucker. Photos 10 and 11 show the equipment SMEA used during the sucker tagging.

Photo'1vO. ThePIT faggihg eqUi pment includi ng the reader injector with nleehd |
aPIT tag. A folding meter stick is provided for scae.
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Photo 1. Close-up of PIT tag md lnjector needle Notice the bevel on themjector needle
A folding meter stick is provided for scae.

IV.TAGGING FEASABILITY STUDY.

In 2000, once SMEA had determined the optima tagging technology, it was decided to
conduct a study to ascertain the effect of the tagging on Santa Ana suckers, since no such
data existed. Specifically, SMEA wanted to determine if the tagging caused any significant
mortdity.

PIT tagging methods were described for sdmonids based on work by the U.S. Nationd

. Marine Fisheries Service (Prentice et al 19903, 1990b). The techniquesdescribed in these
papers combined with a protocol supplied by Howard Burge of the U.S. Fish and Wildlife
Service were used to establish a protocol for tagging Santa Ana suckers. Burge indicated that
he had found two sources of mortdity in PIT tagging fish: 1) inexperienced personnd, and 2)
anesthesiaand handling. Therefore, a pradiminary study served the additiona benefit of
gaining experience tagging, particularly Baskin, Swift, and Bryant. Only Haglund had
previoudy PIT tagged suckers. SMEA adso diminated the use of MS-222 as an anesthetic,
and used CO, from Alka Sdltzer tablets instead.

SMEA used the following techniques during the experimentd fish tagging. Because of the

- success of the experiment, the same techniques were used during the tagging of fish on the
Santa Ana River.
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As suckers were captured, they were placed in buckets containing fresh river water. After
severd fish were captured they were transferred to coolers containing clean river water and
polyagua (dime stimulant). Coolers were maintained in the shade, and the water was
refreshed as necessary. Fish were removed from the holding coolers about 4-6 fish at atime
and transferred to an anesthetizing bucket to which Alka Seltzer had been added. No attempt
was made to inject fish until they had dowed down. Prior to useand following eachuse,
needles and injectors were soaked in 70% ethanol. Tags were stored in ethanol prior to their
injection. A recorder noted the number of each tag and passed the tag to the individua doing
theinjection. Theindividud doing the injection measured (standard length) and weighed the
fish prior to injection. The fish were injected to the left of the ventra midline, just posterior
of the pectord girdle. The needle wasinserted at alow angle to the body. When the needle
opening was just occluded by thefish's tissue, the plunger was pushed. As the plunger was
depressed, the needle was withdrawn so that the tag would just dideinto the abdomen. The
position and low angleinsertion were designed to prevent damage to the fishes viscera
organs. Following tagging, the fish were placed into a recovery cooler with fresh river water
and polyaqua. The water was refreshed as necessary. Once fish were recovered, they were
returned to the stream (At the Santa Ana River fish are returned to the stream when collection
iscomplete). Fish werereturned to the entire stream reach from which they had been
captured. Temperature was constantly monitored, and al coolerswere oxygenated using
bubblers.

The Santa Ana suckers from the Santa Clara River provided the perfect surrogates for the
Santa Ana River suckers., They are the same species, but as previoudy mentioned, are
specificaly excluded from the federd listing.

On 9 December 2000, 24 suckers were collected upstream of the Interstate 5 bridge over the
Santa Clara River. The fish were split into two groups, a control group, and a group to be
PIT tagged. All fish were rdlaxed with Alka Seltzer then 12 fish were tagged, and the
untagged fish were handled to simulate tagging. Tag insertions were performed by Haglund,
Baskin and Swift. The fish weretagged in this preiminary experiment and the subsequent -
experiment with BioMark PIT tags(11.5 mm) in the abdomina cavity. All 24 fish were
placed in coolers containing a dime stimulant and transported to the Robinson Ranch golf
course. The creek on the golf course was sddected as an experimentd site becauseit was
thought to be secure. The fish were placed in artificia enclosures (boxes). The boxes had
holes drilled in all sidesin order to dlow the water to flow rdatively fredy through the
boxes. Cobbleswere placed in the bottom and the boxes were wired to two pieces of rebar
(on either side of the container) that had been driven into the substrate (Photo 12). The boxes
were weighted with cobbles from the river in order to help stabilize the boxes and provide a
food source for the suckers. Tops were “snap on” tops, which were further secured with
bungee cords. Plant debris was used to cover the boxes to make them less ObVI oustoa
casud observer. ~
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Photo 12. Notice the two boxesin the center of this photograph; these are the sucker
enclosures. This photo was taken at the Robinson Ranch golf course creek.

Thefish werefirst checked on 12 December and it was discovered that the boxes had been
tampered with, and 15 of the fish were missing. Ninefish remained in the boxes, _
3 PIT tagged fish and 6 untagged fish. Thesefish were maintained in the golf course creek
until 24 December when they were transported to the Santa Clara River and placed in the
river just upstream of the Interstate 5 bridge. These fish suffered no mortdity following the
disturbance of the boxes. On 11 January alarge flow in the Santa Clara River washed the
box away terminating the experiment. Therefore, the known results are shown in the
following table. This experiment lasted 27 days. '

Table 2. -
Initial Number Mortality Surviving Number
PIT Tagged Fish 3 0 3
Fish Not PIT Tagged 6 0 6

The success of this experiment with respect to the apparent survivd of the PIT tagged fi sh
encouraged SMEA to expand the experiment.

On 29 December 2000, Haglund, Baskin and Bryant of SMEA began a second phase of the
tagging trid. The purpose of the second phase was to repeat the taggl ng experiment with a
: lager sample size.

93 suckers were collected upstream of the Interstate 5 bridge during 27 minutes of shocking.
Sixty fish ranging in size from 59 mm SL to 113 mm SL were used in the experiment. The
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other 33 suckerswererdeased. Twenty-three suckers were released after having been held
for dightly over 2 hours, and dl individua s appeared “hedthy” when they were released.

For the experiment, 30 fish were tagged and 30 fish were used asa control group. All fish
were relaxed with Alka Sdtzer then some fish were tagged, and the untagged fish were
handled to simulate tagging. All 60 fish were placed in acooler containing a dime stimulant.
All tag insertions were performed by Haglund and Baskin. An attempt was made to utilize

- samples (tagged and untagged fish) with equa size distributions.

Thefish were placed in artificid endosures (boxes). 1t took gpproximately an hour to place
the boxesin theriver. The boxes were weighted with cobbles from the river in order to help
stabilize the boxes and provide afood source for the suckers. Fifteen fish wereplaoed in
each of 4 boxes with tagged/untagged ratlos asfollows:

Box 1 - 8 tagged, 7 untagged

Box 2 — 8 tagged, 7 untagged

Box 3 — 7 tagged, 8 untagged

Box 4 — 7 tagged, 8 untagged

Box 1 was the downstream-most box and Box 4 was the furthest upstream. Box 1 was
plaoed in the same podl as the old experimentd box containing the nine fish from thefirst -
experiment.

The boxes had holes drilled in dl sidesin order to dlow the water to flow relatively fredy
through the boxes. Rocks were placed in the bottom and the boxes were wired to two pieces
of rebar (on either side of the container) that had been driven into the substrate. Topswere
“snap on” tops, which were further secured with bungee cords. Plant debris was used to
cover the boxes to make them less obvious to a casud observer.

Theold expé*imentd box was checked at time of instalation of the other boxes, dl ninefish
were present and gppeared fine. Two new cobbles, covered with dgae, wereplaoed inthe
box.

Once the experiment had been completely set up, the remaining 10 suckers were released.
All suckers had recovered and appeared to be swimming normaly. There was no apparent
damage as aresult of dectroshocking. All fish plaoed in the boxes appeared to be swimming
normally and no fish werein obvious distress.

The experiment was first checked following the set up on 1 January 2001. All thefishinthe
old experimentd box werefine. Therewere two dead fish in the new experiment, one each
inboxes 2 and 3. The dead fish were removed, and the boxes secured. The boxes were
checked again on 2 and 7 January, there was no additiona mortdity. On 10 January flows
were high when SMEA personnel went to check the boxes, and it was decided that the boxes
shouldn’t be opened. On 11 January there was a very high flow that washed away the boxes,
terminating the experiment.
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" The results of the experiment after 10 days are summarized in the table below.

Table 3.
Initial Number Mortality Surviving Number
PIT Tagged Fish - 30 2 28
Fish Not PIT Tagged -30 0 30

The null hypothesisisthat there was no association between PIT tagging and death. The null
hypothesisisrejected if P<0.05. In aFisher's exact test, P = 0.25; so the null hypothesisis

accepted.

Based on the data presented above, SMEA determined that they could PIT tag SantaAna
suckers and not affect their survival., -

V.PIT TAGGING

On 19 and 21 July 2002, SMEA personnd shocked three 100-meter sections of stream in
order to capture and tag the Santa Ana suckers from these stream reaches. These samethree
stream reaches had been shocked and the captured fish tagged on 15 and 16 June 2001 (Data
from the 2001 shocking collections are presented in Appendix 1). The primary god's of these
collections were: (1) to provide population estimates of Santa Ana sucker from these three

- stream sections, (2) to begin to develop a population of tagged suckers, so that their
movement/migration in the stream can be recognized and documented, and (3) to examine
the population structure of the Santa Ana sucker. Di scussion of the data relevant to each of
the primary godsis given bdow. -

Three 100-meter stream reacheswere chosen at random upstream of Mission Boulevard.
The three sites aredesignated as: Site 1, upstream of Mission Boulevard; Site 2, upstream of
Highway 60, and Site 3, downstream of Riverside Avenue. The stream sections are shown in
Photos 13-15.
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Photo 14. A photograph of the tagging site upstream of Highway 60.

Page 27



Photo 15. A photograph of the tagging location just downstream of Riverside Avenue

Thelength (mm SL) and weight (g) of each of thefish captured in the 100-meter sectionsis

shown bdow in Tables 4-6.

Tabled. List of thelength (SL mm) and weight (g) of thefish caught (N=60) in the

100-meter stream reach upstream of Mission Boulevard (Site 1

A B

on 26 July 2003.

139 443 426468390E
141 47.4 4263324633
113 274 42655B0E12
121 31.4 42655C107B
126 35.8 42654F0A 68
110 245 4263295512
49 2.0
51 29
. 113 27.9 42631F532C
160 60.5 426500133A
117 27.3 4264531114
56 34
53 29
41 1.3
35 0.7
46 2.2
42 1.5
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32 0.6
11 24.3 4263256ATF
116 . 26.8 42657C0131
142 48.0 4267335431
120 31.8 4265055B1D
136 42.4 ~ 4265783C3F
125 37.2 42645C7F2E

51 20

42 1.3

35 0.9

36 1.0

39 1.1

51 24

46 1.9

30 2.2 .
130 37.9 4265055C10
103 16.3 4264577356
113 25.5 42647F770C

42 1.5

&l 2.3

42 1.6

49 21

45 1.4

0 2.1

46 1.6
128 36.9 42647C300B
136 40.4 4266413A6F
116 20.0 4265657E51
4 14

37 0.9

46 1.8 :
121 32.8 4263257835
124 33.4 42656A6D 10
117 29.0 42645D7DOE

55 3.1

56 29

11 14
123 26.8 42646B313B

40 1.0

57 2.8
116 32.2 4264566E43

44 1.7 '
42 1.4
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Table 5. List of the length (SL mm) and weight (g) of the fish caught (N=96) in the

100-meter stream reach upstream of Highway 60 (Site 2) on 27 July 2003.
LENGTH WEIGHT PIT TAG NUMBER
27.2 4263176A63

111
120 29.8 426508124E
137 43.7 42657B5767
116 25.5 42654F097F
112 27.9 42656E085F
103 22.8 42657C2528

38 1.0

45 1.6

50 2.6

40 1.2

60 3.8

o4 3.3

44 1.5

49 24

53 2.6

55 3.2

o4 3.2

40 1.5

48 2.0

50 2.5

44 1.6

55 2.8

35 0.9

51 2.5

42 1.7

47 24

53 - 3.0

40 1.6

49 2.2

35 0.7

42 1.5

43 1.7

44 1.7

49 24

31 0.4

34 0.8

55 29

55 3.1

53 29

o4 2.8
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3.0

55

53 2.8

35 0.8

44 1.7

50 2.5

52 2.7

55 29

56 3.3

56 3.3

55 3.1

58 3.7

36 0.9

34 0.7

53 2.7

54 3.0

57 34

56 3.3

60 3.9

55 - 3.0

58 3.6

56 3.3

55 29

56 31

44 1.9

48 2.2

52 3.0

58 3.6

56 3.2

55 3.0

55 2.8

42 1.8
120 33.8 4265032946
118 31.8 4265572947
112 23.8 4266061342
118 28.1 42660A 5360

59 3.3
109 25.7 42657C0305

55 3.3 :

56 3.6

56 3.2

52 2.8

49 21

34 0.8

52 25
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41 1.2
59 3.3
49 22
47 2.2
34 0.7
4 0.8
47 1.9
55 34
39 1.2
55 29
- 83 2.8
52 2.1

Table 6. List of the length (SL mm) and weight (g) of the fish caught (N=49) in the

147 57.8 42650C4837
110 26.2 4265755807
127 37.3 42655B141E
114 274 4264670C62
129 35.1 4264731214

126 36.6 42645D5365
138 29.1 42650E1225
127 36.1 4265706033
53 -

48 - 20

58 34

51 2.2

137 37.0 4265782633
125 37.9 4265566278
150 59.0 42650D4900
124 33.6 42657A0C25
115 29.0 4265622162
55 2.6
. 56 3.9

72 6.6

51 2.7

53 29

68 5.4

126 4141 42645A 0624
55 28
55 3.3

100-meter stream reach downstream of Riverside Avenue (Site 3) on 28 July 2003.
LENGTH WEIGHT PIT TAG NUMBER
: 110 241 42634E7215

Page 32



56 3.1

64 ‘ 46
113 28.3 4263342C50
120 289 4264727743
138 451 42647F7235

52 24

58 34

62 3.6
167 71.6 . 4263126704
120 281 4265041336
116 301  42633F710C

65 5.4

60 3.8

56 3.1
125 38.3 4266040C10
110 229 42647A 2858

56 40

57 3.3

61 4.3

61 3.7

55 29

48 2.2

* In addition to the suckers tagged as part of the population estimate in 1991, additiona
suckers were tagged to increase the population of tagged suckersin theriver. Fish were
tagged at the following locations on the specified dates:

16 June 2001, Pool under Riverside Avenue bridge, N=34

18 June 2001, Pool under Riverside Avenue bridge, N=8

18 June 2001, About 100-150 m downstream of Highway 60, N=14

18 June 2001, Site 1 upstream of Mission Boulevard, N=3

22 June 2001, Sunnydope Creek, N=19

27 July 2001, MWD Crossing, N=5

VVVVVYY

The length (mm SL), weight (g) and pit tag number of each of the fish captured and tagged in
2001 during the above tagging sessionsis presented in Appendix 1. No comparable tagging
sessions were conducted in 2002 or 2003. However, fish were tagged during 2003 as part of
work on the Riverside Flood Control diversion and during a November field session, which
was conducted to look for tagged fish. These data are presented in Tables 16, 19, 20 and 21.

A. Population Estimates— Sequentiél Depletion.
SMEA had originaly hoped that it would be possible to use a mark-recapture technique to

estimate the sucker population, and thus have yet another use for tagged fish aswel asan
dternative population estimate. However, because it is difficult to meet the assumptions of a
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mark-recapture in ariverine system, SMEA preferred the use of a depletion technique.
However, a recapture attempt was made following the initia tagging.

In order to ascertain the feasibility of mark-recapturein this system, SMEA tagged fish from
threelocdities on 16 June 2001. SMEA returned to these locdities on 18 June to attempt to
recapture the marked fish, and associated unmarked fish in order to make a population
estimate. Too few fish were captured during the recapture phase of the technique to provide
areliable population estimate. As mentioned above, SMEA used a triple pass depletion to
collect the fish on 16 June as a back-up to the mark-recapture procedure. It is the triple-pass
depl etion procedure that SMEA employed during 2002 (See Appendix 2 for a discussion of
triple pass depl etion procedure and calculations). The three sitesused in this study were
described above. The 2001 datafrom the tripl! e pass depl etion are presented in Tables 7 and
8; 2002 datafrom the triple pass depletion are presented in Tables 9 and 10; and 2003 data
from the triple pass depletion are presented in Tables 11 and 12.

Table7. The number of suckers captured in each of the three passes, at each of the three

sampling sites on 15 and 16 June 2001.
Pass# Site 1 Site 2 Site 3
1 57 : 123 8 '

2 21 25 5
3 10 16 0

These data provide the following estimates for the population of Santa Ana suckers at each of
the three 100-meter study reaches:

Site 1, upstream of Mission Boulevard = 89 fish

Site 2, upstream of Highway 60 = 164 fish

Site 3, downstream of Riverside Avenue = 13 fish

The standard error can be used to caculate the 95% confidenceinterva (confidenceinterva
= +1.96(SE)). This meansthat thereisonly a 5% chancethat the“true’ population sizeis
outside the confidence interval. The standard errors and confidence intervasfor the
population estimate from each of the three sitesis shown in Table 8.

Table 8. Confidenceintervasfor the population estimates from the three sites.
Population Standard Error Confidence
Estimate , Interval

Site 1 89 2.85 83-9%4
Site 2 ; 164 ' 0 164
Site 3 13 0.60 12-14

Based on the data presented above, one would estimate that thereis an average of 86-91 fish
per 100 meters. It is assumed that these habitats are representative of the habitat from 600
meter below Mission Boulevard upstream to Ridto Drain. Thisisa distance of
approximately 7.65 kilometers. Therefore, based on the above data this stream reach would
be expected to hold approximately 6,579-6,962 Santa Ana suckers. _
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Table9. The number of suckers captured in each of the depletion passes, at each of thethree -

sampling sites 26-28 July 2002.
Pass# Site 1 Site2 Site3
' 27

1 52 62
2 38 47 7
3 25 42 11
4 13 S i

These data provide the following estimates for the population of Santa Ana suckers at each of
the three 100-meter study reaches:

Site 1, upstream of Mission Boulevard = 146 fish

Site 2, upstream of Highway 60 = 170 fish

Slte3 downstream of Riverside Avenue = 47 fish

The standard error can be used to cal culate the 95% confidence interva (confidence interva
= +1.96(SE)). Thismeans tha thereisonly a 5% chance that the“true’ population sizeis
outside the confidence interva. The standard errors and confidence intervasfor the
population estimate from each of the three sitesis shown in Table 10.

Table10. Confidence intervasfor the 2002 pop | ation estimates from the three sites.

L ocality Population Standard Error Confidence
Estimate Interval
Site 1 146 - 21.56 124-168
Site 2 170 11.56 158-182
Site 3 47 3.92 43-51

Based on the data presented above, one would estimate that thereis an average of 108-134
fish per 100 meters. It isassumed that these habitats are representative of the habitat from
600 meter below Mission Boulevard upstream to Ridto Drain. Thisis adistance of
approximately 7.65 kilometers. Therefore, based on the above data this stream reach would
be expected to hold approximately 8,262-10,251 Santa Ana suckers.

Table 11. The number of suckers captured in each of the depletion passes, at each of the

three sampling sites 26-28 July 2002.
Pass# Site1 Site2 Site 3

1 32 71 29
2 16 17 12
3 12 8 8

These data provide the following estimates for the popul ation of Santa Ana suckers at each of
the three 100-meter study reaches: _

Site 1, upstream of Mission Boulevard = 63 fish

Site 2, upstream of Highway 60 = 96 fish

Site 3, downstream of Riverside Avenue = 50 fish
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The standard error can be used to calculate the 95% confidence interva (confidence interva’
= +1.96(SE)). Thismeansthat thereisonly a 5% chance that the “tru€’ population sizeis
outside the confidence interva. The standard errors and confidence intervalsfor the .
population estimate from each of the three sitesis shown in Table 12.

Table 12. Confidenceintervas for the 2002 population estimates from the three sites.

Locality Population Standard Error Confidence
Estimate Interval
Site 1 63 411 59-67
Site 2 96 0.00 96
Site 3 50 2.20 48-52

Basad on the data presented above, one would estimate that thereis an average of 68-72fish -

per 100 meters. It is assumed that these habitats are representative of the habitat from 600
meter below Mission Boulevard upstream to Ridto Drain. Thisisa distance of
gpproximately 7.65 kilometers. Therefore, based on the above data this stream reach would
be expected to hold agpproximately 5,202-5,508 Santa Ana suckers.

Table 13. Comps

ison of the 2001, 2002 and 2003 population estimates.

Site 1 - upstream Mission bridge 89+285 146 + 21.56 63+4.11
Site 2 - upstream Hwy 60 bridge 164 + 0.0 170 + 11.56 96+0.00
Site 3 - downstream Riverside Dr bridge | 13+ 0.60 47 +3.92 50+2.20
Average per 100 meter reach 86-91 108-134 68-72
Estimated suckersin 7.65 km 6,5679-6,962 | 8,262-10,251 | 5,202-5,508

The data are displayed graphically below.

Figure 1. Thegreph illustrates the population variation at each of the three sites between
2001 and 2003. \ :

180
160
140
120
100
.80
60
40
20
0

1—e— Site 1
—— Sijte 2

2001

2002

Year

2003

Page 36



Figure 2. The graph shows the estimate for the total number of fish in 7.65 miles of the
Santa Ana River. , '
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Looked at simplistically, the data appear to suggest a decreasein the number of fish in the
river, based on sampling at these three sites. However, two cautionary notes apply:
1. No population trend can be robustly defined by three data points.
2. If onelooks at the number of fish per meter of stream, the vaues are 0.89, 1.21
and 0.70, at least 2001 and 2003 are about the same.
3. Therewere significant changes in the population structure (see discussion of
population structure) between 2001 and 2002, which may reflect the exceptiondly
- dry year of 2002. 1t isdear from the data, that there is considerable annua
" variation, as one would expect in a Southern Cdifornia system.

- It isessentid to remember that robust determinations of population trends require many years
of data. Furthermore, the Santa Ana sucker which evolved in the unpredictable hydrologica
regime of Southern Cdifornia has evolved to become highly fecund. This adlows thefish to
exploit optima conditions when they occur, and to recover rapidly after populatlon drops
resulting from years with poor recruitment (e.g. Greenfield et al. 1970).

B. Population Estimates— Snorkeling Surveys.

During 1999 and 2000, snorkeling surveys were conducted to estimate sucker
density/abundance in the Santa Ana River. Because this dataset had been started in 1999,
SMEA determined to continue to collect these datain 2001 and 2002. Appendix 3 containsa
discussion of this technique as amethod of population estimation. The data from 1999
through 2002 are presented in Table 14. This technique, athough not as quantitatively -
reproducible, does provide abroader coverage of theriver than can be accomplished using
sequentia depletion techniques without excessive cost and personnel effort.
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Table 14. Results of snorkding surveys 1999-2003.

Year | Locality Date Length (m) | #YOY | #Adult | Total | Fish/Meter

1990 | Bdow Riverside 22 Dec 645 707 1.096

2000 | Arr Tequesquite-Mission | 22 Jun 2,100 46 0.022
Market to Riverside 28 Jun 2,600 422 0.162
Riverside to RIX outlet 29 Jun 2,300 125 0.054
Sunnyslo| 20 Jun 430 ‘ 156 0.363

2001 | Mission to Market 14 Jun 1,700 600 0.353
Market to Riverside . 03Jdul 2,600 72 671 743 0.286
Riversideto RIX outlet | 03 Jul 2,300 175 | 223 398 0.173
Sunnyslo 22.Jun - 430 ' 51 0.119

2002 | Mission to Market - 26 Jun 1,700 614 1,264 | 1,868 1.099
Market to Riverside 26,28 Jun 2,600 46 414 | 460 0.177
Riversideto RIX outlet | 28 Jun 2,300 31 87 118 0.051
Ridto Drain 28 Jun 350 29 1 30 0.086
Sunnysd 29 Jun 430 0 0 0 0.000

2003 | Mission to Market 30 Jun 1,700 1,451 669 | 2,120 1.247
Market to Riverside 30 Jun 2,600 132 320 452 0.174
Riversideto RIX outlet | 02 Jul 2.300 15 193 208 0.090
Ridto Drain 02 Jul 350 69 6 75 0.214

430

Sunnysiope 02 0l

What is dlear from these datais that there has been a decrease in the number of fish in
Sunnysiope Creek over the period of 2000 to 2002. Thereisanincreasein fishin
Sunnyslope again in 2003 to approximatdy level found in 2001. These surveys show that
from 2001-2003 the average number of fish/meter of stream staysrelatively constant. For
the accuracy of this method these numbers are probably al the same. In 2000, however, the
population was lower. These data are impossible to comparedirectly to the sequentiad =~
depletion data, however, they should be measuring the same pattern of population variation.

C. Population Estimates— River Road 2002.

During the summer, workers around River Road found what was thought to be avery large
number of small suckers. Because of this SMEA was asked to make a population estimatein
the area of River Road. On 15 August 2002, a site just upstream of the bridge was sdected.
This river reach wasin the main flow channel and thus somewhat resembled the other 100-
meter sections being studied by SMEA. However, two passes with an el ectroshocker failed
to produce any suckers. The area was then snorkeled and examined with a viewing tube. No
suckers were found.

It was then decided to move upstream of the berm placed in the river by the sand mining
operdion. A 50 meter sitedong the berm was sddected. Because the water is so wide at this
areq, arectangle 50 meterslong and 4 meters wide was cordoned off with blocking nets. -
One edge of the sampling areawas the berm. A sequentia depletion of this stream reach
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produced 304 juvenile suckers most between 40 and 60 mm SL. The estimated population
was 304 fish per 50 meters with a standard error of +0. To make the estimate comparable to
the other reaches, this would be 608 fish per 100 meters. Thisis amost twice the number of
suckers (Y QOY and adult combined) as were captured at dl three other 100-meter sections.

'Y oung-of-the-year suckers were extraordinarily abundant at River Road in 2002. Thereis
virtudly no data from other years.

The large number of juvenile suckers that had been observed at River Road prompted SMEA
to do a young-of-the-year survey on 13 July 2002. In order to obtain a grossidea of the
distribution and abundance of YOY suckers, Seven (7) sites were selected and two 50-meter
reaches were seined at each. Theresultsare shownin Table 15.

..4'3‘1*

Photo 16. A young-of-the-year (YOY
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The YOY survey demonstrated the presence of YOY suckersin the upstream areas and at
River Road. However, none were found at intermediate sites. This rai ses the question of
whether the large number of YOY suckers had been produced a River Road or whether they
were the result of downstream drift of larva/Y QY fish from the upstream reaches The
currently available data do not provide an answer to this question.

'D. Riverside County Flood Control Diversion — 2003

On 19 November 2003 Riverside County Flood Control (RCFC) found it necessary to divert
the low flow channd of the Santa Ana River away from the south levee of theriver at a point
just upstream (east) of the Riverside Avenue Bridge in Riverside, CA. Thisflow was
considered a threat to the levee in the event of aflood, therefore the diversion was declared to
be an emergency. San Marino Environmenta Associates (SMEA) was engaged by RCFC to
implement protection and rel ocation for the Santa Ana sucker (Catostomus santaanae)

during this diversion activity. This presented an opportunity to obtain data on the Santa Ana
suckers occupying the reach that was diverted.

During this entire operation and for the following few hours SMEA fishery biologists were
positioned dong the origina channd to rescue stranded fishes. Native fishes, suckers and
chubs (Gila orcutti), were rescued, while exotic species (see specieslist, Table 14) were
discarded. Thedatafor size and weight of suckersisgiven on Table 15.

It should be noted that al of these fishes were taken immediatdy following the diversion,
and some fishes were observed swimming downstream, out of the origind channd asthe
water level dropped. Minor modifications to the channel were made both by hand and with
mechanized equipment at the direction of SMEA to facilitate the downstream escape of these
fishes. These fishes were not captured or counted, so al counts represent an under estimate
of the number of fishes present in the origina channdl. Past experience indicates that fishes
normally move downstream or take refuge in the deepest placesin a channd when water
levelsdrop. In this channd the deepest places, with the best cover and habitat for these
fishes, especialy adult suckers, were where the flow extended dong the levee and severd
deep pools (up to about 1.5m deep) with good flow and vegetation cover werefound. It is
here that most fishes probably took refuge when the water dropped initidly.

The most downstream area of the origina channedl consisted largdly of shalow water (up to
about 0.5m deep) with a sandy substrate (about 70%), 30% gravel/cobble, no boulders or
decp spots and only oneriffle. This areawas the lowest quaity sucker habitat in the origina
channd, and probably held the fewest suckers. The upstream portion of the origina channd,
in contrast, was made up amost entirely (90%) of an excellent gravel/cobbl e riffle with good
agd growth on the substrate. Large numbers of smal suckers, about 90, were found
stranded among therocksin this riffle during theinitiad drop of thewater. Many suckers
from this area probably took refuge in the deep pools just downstream. | oose soft sand
made it impossibl e to remove fishes from the deep pool s until the water level dropped
substantiadly. SMEA biologists remained on site dl day capturing fishes from deep spots.
By the end of the day the entire downstream part of the origina channd wasdry, so adl fishes
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remaining in the channel wereisolated, unable to move downstream through this area.
Consequently, it was necessary to return on the following day, November 20, to rescue
additiond fishes from the deeper pools as they became further dewatered and the fishes
became accessible. Twenty suckers were taken that day, but not al pools were sufficiently
accessible to remove dl fishes. On November 22, these pool's had dewatered sufficiently so
that dl stranded fishes could be removed with confidence (290 suckers, 794 chubs and

- numerous non-native fishes were removed). :

The fishes captured on November 19 were returned to the stream downstream of the
diversion channel. Those taken on November 20 and 22 were returned to the water in the
diversion channel because they were stressed, and this was the closest habitat available.

The entirelength of the origind channel was 289 m, with an approximate average width of
about 13m. About 95% of its bank was densely vegetated with riparian growth of willows,
grasses, mulefat, Tamarisk and Arundo.

Table 16. Fish speciesfound in origind channdl, totas for dl days.

Species Status Total Number Counted
Santa A na sucker - | Native, Federd Thredtened | 456
Species
arroyo chub Native, State Species of 1569
Specid Concern
black bullhead Non-native | common
fathead minnow Non-native : present
large mouth bass Non-native few
mosquito fish Non-native common
tilapia Non-native very numerous

- Table 17. Length and weight of a sample of the Santa Ana suckers captured November 19,

2003 in origind channdl.
Standard L ength (mm) Weight (gms)
50 2.6

54

55 3.8
57 4.5
57 3.2
58 3.2
60 5.5
60 3.2
60 3.6
62

62 5.1
63 5.5
64

64 7.0
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65 4.9
65 5.5
66 6.1
66 57
66 4.6
66 - 53
66 6.7
67
67
68
68
68 5.9
68 5.8
68 5.5
69 6.6
70 6.4
70 8.1
70 6.3
70 4.8
72 7.6
72 64
72 74
72 6.1
72 7.3
72 5.8
73. :
74 77
74 6.1
75 10.0
75 6.3
75 6.8
75 71
75 6.4
76 8.7
76 8.6
7”7
77 8.5
77 8.1
78
78
78 8.7
78 8.3
78 8.1
80
80
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80 9.9
80 8.6
80 112
80 9.1
80 9.7
80 9.9
81 85
81 9.0
82 11.4
82 10.6
83
83 10.7
83 11.3
83 12.4
83 10.8
84 1.0
84 11.0
85
85 11.2
85 11.1
85 11.6
85 12.7
85 9.4
87
87 13.0
87 74
88
88 11.2
89 11.8
94
95 19.0
99 14.4
104 17.4
105
120 30.0
120 28.0
125
125
125 395
130 36.0
130 36.5
135 38.0
137 432
140 425
145

—
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145 520
152 | 58.3

As part of the mitigation for the channel diversion, RCFC placed two sets of bouldersinto
the new channd. On 23 November, SMEA found 10 suckers in the newly created channel.
Two individua s were large enough to tag. Thelength/weight data for these fishes are
presented in Table 16. All ten suckers were captured at the boulders.

Table 18. Length and weight of a sample of the Santa Ana suckers captured 23 November
2003 in origind channd.

Standard Length (mm) Weight (gms) Tag Number

116 304 4265550C1A
118 299 42634F1F04
82 9.0 '
85 11.0

- 78 9.1
69 ] 7.3
85 9.5
88 . 12.0
77 8.0
74 , 7.2

E. Migration/Movement.

Four fish were recgptured during 2001 during the attempted mark-recapture procedure. All
four fish had been tagged at Site 2 upstream of Highway 60. One was captured where
tagged, one was captured at Site 1, and two were captured 100-150 meters downstream of

- Highway 60. Thisinformation is summarized in Table 17.

Table 19. Data on locations of recaptured fish.
Tag Tagging Dateof RecapturelL ocation Dateof

Number Location Tagging Recapture
4264761B69 Site2 16 June Site2 : 18 June
42645F1761 Site2 16 June Site 1 18 June
426478200A Site2 16 June Downstream of Highway 60 | 18 June
4261660E7A Site 2 16 June Downstream of Highway 60 [ 18 June

During the 2002 sequéntid depletion work a the three 100-meter sites, four fish were
recaptured that had been tagged in 2001. Four recaptures is a good return, remembering that
recaptures of free-ranging anima s typicaly havea very low return.

Thefollowing table providesinformation on the recaptured fish.
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Table 20. Location of initid tagging and recapture for the four Santa Ana suckers recaptured
in 2002.
Recaptured Suckers

Pit Tag Numbers

42655E0062

Tagged 2001
Tagging Location
Site 1 —Mission Blvd

Receptured 2002
Recapture Location
Site 1 — Mission Blvd

42645F4F20

Site 1 - Mission Bivd

Site 1 —Mission Blvd

4263245D1B

Site 1 —Mission Blvd

Site 1 — Mission Bivd

Site 1 —Mission Blvd -

Site 1 —Mission Blvd

4261600774

It isinteresting that dl four fish were tagged and recaptured at the same site. Thisraisestwo
possi bilities which will need to be addressed in future field work:
1. Thefish arerddively sessile and show a degree of sitefiddity.
2. Thefish return to specific sitesfor reproduction or post-reproductive holdi ng
habitat.

Only future fe@ture datawill dlow these questions to be answered.

During November 2003 an attempt to locate previously tagged fish was made by coliecting
fish upstream and downstream of Highway 60 and upstream of Riverside Avenue. Onefish
captured downstream of Riverside was a recapture:
Pit tag # 4263126704 was originaly tagged on 28 July 2003 at sequentid
depletion site 3 just downstream from Riverside Avenue and was recaptured
just downstream of Highway 60.

Additiond fish were tagged during thisfield activity. Thelength/weight data and tag
numbers (for the tagged fish) are presented in the tables below.

Table21. Length and weight of asample of the Santa Ana suckers captured 23 November

2003 downstream of Highway 60.
Standard Length (mm) Weight (gms) Tag Number
127 35.3 4265560C69

121 33.0 4264783962
111 23.9 42655A 0828

67 44

85 11.8

73 6.6

81 10.8

87 130

60 4.2

64 41

58 3.6

74 6.5

70 5.7

119 29.0 4263480B1F

114 24.2 4265710D22 -
123 , 34.3 426566350A
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77 7.7
70 5.2
60 3.8
62 44
61 40
60 44
55 29
- 66 46
72 6.9
70 5.8
72 6.8
70 5.6
75 1.2
63 41
63 46
44 1.5
64 5.1
72 6.9
72 6.7
84 11.6
67 5.2
58 3.0
58 34
62 40
73 6.8
59 40
53 2.8
63 49
45 2.0
53 3.8
51 25
59 3.3
51 26
55 3.3
120 285 42650A3CA42
112 205 4265721816
126 37.7 4263605873
130 38.1 4265514324
124 33.3 4265566D30
149 61.3 42634C5F0E
58 3.1 '
73 7.2
51 24
83 9.2
78 7.8
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63 4.9

47 2.0

65 5.2

53 3.1

54 3.0

55 3.1

62 _ 3.8

88 : 11.1

57 3.4

56 34
48 2.6

70 - 59

68 5.4

67 _ - 541

' - 4263126704

170 69.1 Recapture
131 40.6 4263330D0F
124 355 : 4266073161
127 32.9 4266012263
119 . 288 42655B7E16
134 43.1 42654F5E75
117 30.1 42657A 4965
132 ' 39.7 426347401F
109 20.9 4264761735

Table22. Length a1d weighf of asample of the Santa Ana suckers captured 23 November
2003 upstream of Highway 60. '
l Standard Length (mm) Weight (gms)

-~ 118 29.2 4266033E26
61 41
61" 40
69 ' 5.5
66 4.6
66 4.7

Table 23. Length and weight of a sample of the Santa Ana suckers captured 23 November
2003 upstream of Riverside Avenue (upstream of RCFC diversion). See Table 16 for the

fishes captured in the diversion channdl.
Standard Length(mm)  Weight (gms) Tag Number

116 27.5 4265627039
132 44.6 42646F1017
126 31.0 4265682152
126 296 4263442D69
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100 162 4263133139

130 40.8 4263291COE
93 16.2 - 42654E5E61
80 : 10.3 :

82 9.5
92 13.4
I 13.3
82 9.2
80 9.5
79 8.5
920 12.5
78 ' 8.7

70 53
80 9.1
86 10.5
70 5.5
82 11.0
88 12.3
76 74
60 4.7
67 ' 4.8
64 5.3
68 3.6 ‘

128 371 4266010E3C

120 _ 31.9 _42645B164E
99 18.0 426465781B

-F. Growth.

The recapture data presented above a'so provided an opportunity to evaluate growth in the
Santa Ana sucker. Table 16 below presents the length-weight data for the four recaptured
suckers at the time of tagging and at their recapture one year later. :

‘Table 24. Length/weight data from the four Santa Ana suckers recaptured in 2002. Lengthis
standard length in millimetersand weight isingrams. _
Recaptured Suckers 2001 2002 Change

Pit Tag Number Length Weight Length Weight Length Weight

42655E0062 119 29.3 147 53.5 28 24.2
42645F4F20 116 27.9 155 . 62.6 39 34.7
4263245D1B 132 39.2 161 65.5 29 | 263

4261600774 105 23.8 145 447 40 20.9
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G. Population Structure.

In order to evauate the population structure of the Santa Ana sucker in the Santa Ana River

it is necessary to know the sizes of the various year dasses. These data are particularly
important, because Saiki (2000) interpreted his data to suggest that in the Santa Ana River,
the Santa Ana sucker livesonly two years and therefore has only one reproductive year. This
is important because in the San Gabrid River and the Santa Clara River the sucker appearsto
be longer lived.

Greenfield et al. (1970) and Sasaki and Drake (1987) provided date on the approximate size
ranges of the various year dassesin the Santa Clara River and the San Gabrid River
respectively. Saiki’ s (2000) data can aso be used to estimate size classes of suckersm the
Santa AnaRiver. Thesedataare presented in Table 17.

Table 25. Estimated lengths (SL mm) of the various age dasses in the Santa Clara River,
San Gabridl River and Santa Ana River.

AgeClass Santa ClaraRiver  San Gabrid River Santa Ana River
o+ 0-51 0-70 0-80
1+ 52-77 71-130 81-120
2+ 77-140 131-160 121+
3+ 140+ 161-185 e
4+ 186+

SMEA examined five years of length data from the West Fork of the San Gabrid River.
Based on these data the oldest year dlass ranged from 2+ to 4+ depending on the year, and
the strength of the year classes varied considerably.

SMEA collected two large samples of suckersduring 2001. These were collected on 16 June
as part of thetagging activities. The size-frequency histograms for these two samples are
shown below. Examination of the Site 2 graph (Figure 4) dearly shows at least three year
dasses, while the Site 1 histogram (Figure 3) may show one dominant year class with afew
individuasfrom an older year class. A size-frequency histogram for a sample of Santa Ana
suckers from the San Gabriel River (Figure 5) dearly shows more year classes. Samples
over aperiod of yearswill be necessary to determine if Santa Ana sucker die after only one
breeding season in the Santa Ana River. If thisisthe case, it must strongly influence the
population dynamics.
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Figure 3. | _
Santé Ana River upstream of Mission' Blwd.,
Population Estimate Site 1, 15 June 2001, n=88
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Figure4.
Sahfa Ana River upstream of Highway 60,
Popul ation Estimate Site 2, 15 June 2001, n=175
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Figure 5.

San Gabriel River, North Fork,
10 November 2000, n=113
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An examination of the size (standard length) data presented in Tables 4-6 compared to the
data presented in Appendix 1 demonstrates an obvious differencein the population structure.
In 2001 the population was dominated by adults, fish greater than about 80mm SL, whilein
2002 the population is dominated by younger, smaller fish lessthan 80 mm SL. Table 17
summarizes the differences which are displayed graphicaly following the table.

Table26. Comparison of population structure data from 2001 and 2002. For simplicity,
suckers less than 80 mm SL are designated as Y OY and those greater than 80 mm SL are

designated as aduilt.

SUCKERS CAPTURED IN THE THREE 100-METER SECTIONS

L ocation 2001 2002
Adult YOY Adult YOY
Site 1 - Mission Bridge - 88 0 49 71
Site 2— Hwy 60 Bridge 136 8 31 120
Site 3 - Riverside Dr Bridge 9 4 11 34
Totds 233 12 91 225
Year Totds 245 316
Per cent of Population 95.10% | 4.90% 28.80% | 71.20%

Expressed a different way, this means that the population of adult reproductive suckersin
2001 was 6,257-6,621 individua s, while the adult sucker population in 2002 was 2,379-
2,952 individuds. Thefollowing four figures show the differences graphicaly. The
differences a so extreme that no statistical andysisis required to recognize that thereisa

significant difference
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Figure 6. Histogram showing the standard length (SL) of al suckers captured during
e ectroshocking in 2001.

Fish Length 2001

Number

Length (mm)

Figure 7. Histogram showing the standard length (SL) of dl suckers captured during
el ectroshocking in 2002. _ ‘

-

Fish Length 2002

Number

Length (mm)
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Figure 8. Box and whisker graph comparing the lengths of fish captured in 2001 and 2002.

Comparison of Lengths

Length2001

Length2002

00 e 90 120 150 180
Standard Length (mm)

Figure 9. A comparison of the number of young-of-the-year (YOY') and adult SantaAna
suckers at each of the dectroshocking sitesin 2001, 2002 and 2003.
- —
140
120

100
80
60

BYOY
B Adult

40
20
0

Site1  Site 1 Site 1 Site2 Site2 Site2 Site3 Site3 Site3
2001 2002 2003 2001 2002 2003 2001 2002 2003

Study Site/Year

Figure 9 shows the dramatic shift in the population structure the sucker population. 1n 2001,
the popul ation was dominated by large fish, while in 2002 the population is dominated by
smdl fish. Whileit isdifficult to determine the meaning of this shift, severa anecdota
observations apply. In 2001 SMEA observed relatively smdl numbers of fry, whichis
reflected in the low number of small fish captured during population sampling. In 2002 there
were alarge number of fry that were very widespread in theriver, this cbservationis
reflected in the strength of year class found when electroshocking. Presumeably, the small
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. number of fry in 2001 partialy accounts for the lower number of adultsin 2002. If that is
true and recruitment remains constant, then the large number of juvenilesin 2002 should
have produced a large adult population in 2003. Thiswas not the case. In fact, the 2003
populations decreased in size. However the relative percentages of adults and juveniles are
similar in 2002 and 2003 (Figure 10). Thusthe population structure was similar in 2002 and
2003.

Figure 10. A comparison of therel ativé population percentagesin 2001, 2002 and 2003.

B Juvenile
B Adult

2001 2002 2003

Year

- VI.REPRODUCTION.

A. Introduction.

Reproductive surveillance and studies took placein three tributaries: Riato Drain, Evans
Lake Drain, and Sunnyslope Creek (see Photos 16-18). Surveillance was a so conducted in
the mainstem, but because of the darity of waterin the tributaries, most work focused in
these areas.

SMEA determined the timing of appearance of the larvae, made observations on spawning,

measured characteristics of the spawning habitat, made observationson larval habitat use,
and noted the disappearance of the larva stage.
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B. Tuberculation Surveillance.

As amode of tracking reproductive readiness, SMEA periodicdly captured asample of Santa
Ana suckers and checked the frequency of tuberculateindividuals and the degreeof
tuberculation. Photo 19 shows the tuberculate and fin of a sucker captured in Riato Drain.

"~ Photo 20. Tuberculation is visible on the anal fin of this sucker.

Tables 27-33 show the data collected during the reproductive surveillance monitoring the
degree and frequency of tuberculation in Santa Ana suckers. For simplicity only four
degrees of tuberculation were recognized: (1) No tuberculation, (2) Incipient tuberculation
when tuberdes were beginning to develop, (3) Moderatdy well developed tuberculation
when tuberdles were obvious but not fully developed, and (4) Wl develope tuberculation
when the tuberdes were fully developed. In addition to the data presented in the following

‘tables a sample of 24 suckers was captured at Mission Boulevard on 17 Deoember 2000.
None of thesefish showed any tuberculation.
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Table 27. Length, weight and tuberculation data collected just downstream of Mission
‘Boulevard on 7 January 2001. In thefollowing table, SL = standard length; W = totd
i ght; and Wg = fish weight.

Length (mm SL)

W:(g) We(9)

Tuberculation

109 19 Incipient tuberculation
117 29 57 28 None
118 29 . 54.5 25.5 None
108 28 46.5 18.5 None
108 27 49 22 None
102 27 46 19 Incipient tuberculation
103 275 45.5 18 None
83 25 34.5 9.5 None
103 23.5 42.0 18.5 None
100 23.5 41.5 18 None
100 23 41.5 18.5 None
102 24 42.5 18.5 None
106 23.5 45.5 22 None
82 24.5 35 10.5 None
102 23.5 41 17.5 None
98 23 38 15 None
91 235 |36 12.5 None
90 23 375 | 145 None
101 23.5 42.5 19 None
101 123.5 42 | 185 None
97 23 37.5 14.5 None
107 23 46 23 Incipient tuberculation
100 22 40.5 18.5 None
86 22 37 15 None
99 20 38 18 | None

Table 28. Length, weight and tuberculation data collected at the Interstate-5 bridge over the
Santa Clara River on 15 January 2001. In thefollowing table, SL = standard length; Wy =

tota weight; and W = fish weight.
Length (mm SL)

Tare

Weight,

Weight;

Tuberculation

82 | 42 51.5 9.5 None
71 40 46 6 None
75 40 45.5 5.5 None
57 39 42 3 None
59 38 42 4 None
69 38 43 -5 None
62 37 41 4 None
59 37 40.5 3.5 None
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89 36 47 11 Incipient tuberculation
82 35 - |435 8.5 None ’
77 345 435 1 None

75 L 335 |40 6.5 None

65 o 33 38 5 None

65 325 |37 4.5 None

55 - 31 34.5 3.5 None

62 305 |35 45 None

63 305 |34 3.5 None

63 ' 30 34.5 45 None

69 205 |35 5.5 | None

52 29 32 3 | None

52 285 |31 25 None

72 285 |35 6.5 None

56 285 |31 25 None

58 27 1305 3.5 None

61 24 28 4 None

47 K 24 25.5 15 . None

Table 29. Length, weight and tuberculation data collected in Ridto Drain on 21 January
2001. In thefollowing table, Sl = standard length; W+ = totd weight; and Wg = fish weight.
Length (mm Tuberculation
SL)

110 Incipient tubercles

108 52 69 17 Moderately well developed
tubercles

117 445 71 26.5 None

106 415 635 |22 Moderately well developed
tubercles

137 40 915 |515 None

69 38 435 |55 None

114 38 61.5 | 235 [ Wdl developed tubercles

110 - 136 585 | 225 None

92 34 455 115 None

121 33 63.5 [30.5 | Wel deveoped tubercles

116 : 325 615 |29 WEell developed tubercles

95 . 31.5 475 |16 None
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Table 30. Length, weight and tuberculation data collected in Sunnysiope Creck on 17
February 2001. Inthefollowing table, SL = standard length and W = fish weight.

Length (mm SL) W (g) Tuberculation
110 23.5 | None
86 11.1 | None -
88 12.2 | Moderately well developed tubercles
104 20.6 | None
105 19.6 | None
90 -1 145 | None
117 224 | None
87 : 10.6 | None .
98 18.5 | Moderatedy well developed tuberdes
95 15.7 | Incipient tubercles
98 11.5 | None
117 240 [ None

Table31. Length, weight and tuberculation data collected at Mission Boulevard on 17
February 2001. Inthefollowing table, SL = standard length and Wi = fish weight.

Length (mm SL) We(g) Tuberculation

95 16.0 | Moderatdy well developed tubercles
97 | 14.0 | Incipient tubercles
100 14.7 | None
108 18.4 | Wdl developed tubercles
o] 13.1 | Moderatdy well developed tubercles
83 9.2 | Moderatdy well developed tubercles
118 19.0 | Wdl developed tuberdes
85 9.2 | None
76 6.9 | None.
92 12.6 | Incipient tubercles
75 6.0 | None
97 14.7 | None
84 88 | None

- 90 11.0 | None
65 4.9 | None
85 8.9 | None
75 74 | None
79 86 | None
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Table 32. Length, weight and tubercul ation data collected at Ridto Drain on 17 February
2001. In thefollowing table, SL = standard |ength and W = fish weight.
Length (mm SL) We(g) Tuberculation

108 18.3 | Moderately well devel oped tuberd&e
116 20.5 | Wl developed tubercles
115 18.8 | Well developed tuberdes
111 22.7 | Wdl developed tubercles
110 17.6 | Moderately well developed tubercles

A définite trend of increasing tubercul ation can be seen in these data, beginning in December
2000 when none of the fish captured showed any tuberculation through 17 February 2001
when tuberculation was significantly more common. Thistrend is summarized in Table 25
below.

Table 33. Freqdency of tuberculate fish, at various locdities, December 2000 — February
2001. None= No tuberdes, Incip = Incipient tubercles, Moderate = Moderatdy well
devel oped tubercles, Well = Well devel oped tubercles, and N = sample size

Date Locality None Incip Moderate Well
17 Dec 00 | Mission Blvd 24 0 0 0 24
7Jan 01 | MissionBlvd 22 3 0 0 25
21 Jan 01 Ridto Drain 6 1 2 3 12
17 Feb 01 | SunnydopeCr 9 1 2 0 12
17 Feb 01 | Mission Blvd 11 2 3 2 18
17Feb 01 | RidtoDran 0 0 2 3 5

The data show agenerd increase in the degree of tuberculation of the suckers examined.
However, between late January and mid February thereislittle change. Becausethefish
become tubercul ate as they prepare for reproduction, the degree of tuberculatlon assisted us
in tracking the generd readiness for reproduction.

C. Observations of Reproduction.

Considerable field time was spent trying to observe reproduction so that tﬁe actud
characterigtics of reproductive sites could be measured rather than rdying on a generd
description of a stream reach where larvae were found.

On 31 March 2001, Haglund observed spawning in Ridto Drain in the pool at the very top of
the drain where the water entersthe “natura” channel (see Photo 21). Thefish were
spawning over agravel bar that had developed near the podl tail. A large sucker (assumed to
be afemae) took up a position on the gravel bar, from the deeper water adjacent to the bar 1-
3 smdler suckers (assumed males) would swim up to thefemde. All fish werefacing
upstream. The smdler fish would brush against the female (quiver), then al fish would swim
away, however the larger individua returned amost immediately and resumed its (her)
position on the gravel bar. This process was repeated three times while Haglund watched.
The observations were made using a viewing tube and the water was dear over the gravel bar
but there was no visibility into the adjacent deeper water.
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Water over the gravel bar was 49-53 cm deep, and the deep adjacent water was in excess of

one meter (no accurate measurement could be obtained). Substrate was a medium gravel.

Flow over the spawning area was about 0.20 nmvsec. Fry first gppeared in Riadto Drainon 7
April.

Baskin and an SMEA fidd technician aso observed spawning in Sunnysiope Creek (see
Photo 20). The observations were made on 15 April 2001. The creek was 2.2 meters wide at
the spawning site. The substrate was mixed fine/medium gravel with coarse sand. Spawning
took place over the gravel at a depth of 51-60 cm. Flow over the gravel was 0.77 ft/sec (0.24
m/sec). One edge of the stream was deeper and had an undercut bank with exposed willow
roots. The fish moved from the deeper area up onto the grave then returned to the deeper
water.

R B %

, where spawning was observed on 15 April 2001.
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Photo 22 . Ridto Drai n, where spawning was ed on 31 March 2001.

Based on these two observations it appears that the suckers prefer degper water adjacent to
spawning gravel. The spawning grave in both cases was approximately 0.5 meter deep and
the flowswere similar (0.20 and 0.24 m/sec). The substrateln both cases was dominated by
medium gravel, modd size 0.5 to 1.6 cm.

Typicd spawning of suckersisillustrated by the longnose sucker, Catostomus catostomus, a
widespread species found east of the Rocky Mountains. Stream spawning by longnose
suckers was reported a depths of 15-30 cm. in a current of 30-45 cm/sec. over gravel
substrate of 0.5 to 10 cm. diameter (Geen et al. 1966). Our observations of spawning of C.
santaanae in the Santa Anariver study area are consistent with this data.

D. Analysis of Spawning Gravels

A sample of gravel was collected from each of the two spawning sites and andyzed for
paticle size. The histogramsfor particle size are shown below (Figures 10 and 11) dong
with their cumulative percent curves (Figure 12).

The graphs clearly show the dominance of the gravel sized berti cles and the presence of
some sand. Sand ranges from 0.0625 mm to 1.00 mm in diameter, while gravel ranges from
1.00 mm to 64 mm in diameter. No significant amount of silt was present, nor werelarge
particles present at either site.

These data will be used when “artificid” spawning areas are established
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Figure 10. Histogram showi ng sediment size composition at an observed spawning sitein
Ridto drain. '
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Figure 11. Histogram showing sediment size composition at an observed spawning sitein
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Figure 12. Cumulative percent curves for sediment composition at the two observed

spawning sites.
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E. Observationson Larvae.

As described above, larvae appeared in Sunnysiope Creek on 31 March, Ridto Drainon 7
April. However, larvae were not detected in the mainstem at Mission Boulevard until 29
April, which raises the possibility that the larvae found in the mainstem had drifted out of the
tributaries. Larva drift isacommon feature of thelife history of riverine suckers (Kennedy
and Vinyard 1997). : -

Because of the abundance of thelarvae, the access, and the ease of viewing, most :
observations of larvae were made in Sunnyslope Creek. Observations were made from the
appearance of larvae on 31 March through mid-May when the larvae disappeared.

L arvae were amost away's associated with specific habitat characteristics. Flow islow and
consequently the bottom substrate isusudly silt. Fry are most commonly found in shalow
water 5-10 cm deep. They may or may not be associated with emergent vegetation or agae.
However, in Ridto Drain they were frequently associated with small pockets of shallow
waker associated with an dgd mat. These habitat characteristics gpply to Sunnysope Creek,
Riato Drain and the mainstem (see Photo 22).

Photo 23. Larva habitat in Sunnyslope Creek.
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As part of thelarva investigations SMEA devised a method of reliably recognizing larval
suckers based on fin position, post and distance and distribution of melanophores. This
alows capture of larvae, and their identification in a petri dish without any larval mortdity.
All SMEA personnd were trained in larvd identification. This technique will prove
beneficid for more detdiled larva studies next yeer.

The following three photographs show the development of ia'vd Santa Ana suckers from
just post-gravel emergence (6 mm tota length (TL)) until they transform and settle to the
substrate (15mm TL).

t 24. Santa Ana sucker f,a 6 mm TL from Riato Drain.
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to . Santa Ana sucker fry at 15mm TL from EvansLake Drain.

In order to study thefry it isimportant to be able to identify sucker fry. Three cyprinid fishes
potentidly reproduce at a similar time and are found sympatricaly with the sucker in the
Santa AnaRiver. Thearroyo chub is native to the drainage, but the other two cyprinids, the
fathead minnow and the carp, are exotics. Although other fishes such as mosquitofish,
bullheads and cichlids are present; their larvae are easily distinguished from the sucker
larvae. Thefollowing three composite photographsillustrate the key characteristics dlowing
theidentification of sucker larvae.
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Photo 27. (following page)

Lateral View of Fry
Santa Ana Sucker _

Larvae are dongate, and later devel oped specimens show the presence of a sub-
termina mouth (white arrow). Larvae have a row of melanophores that extends forward from
the caudd base about three quarteérs or more of the body adong the laterd line (black arrow).
Sucker larvae lack adistinct cauda spot at the caudd base but have mel anophores extending
to the end of the caudd rays. The dorsd fin base has arow of melanophores on each side.

Arroyo Chub

 Larvaehave arow of melanophores that extends fon/va'd from the caudd base about
three quarters or more of the body aong the |aterd line (black arrow). Chubs havealarge
caudd spot with multiple rows of melanophor&s (white arrow). Larvae haveafairly dark
dorsd fin base.

‘Carp
Carp larvae have a verticd bar (arrow) of melanophores at the base of the caudd fin
bounded posteriorly by adepigmented area.

Fathead Minnow
Larvae lack the pigments and have a singlelaterd pigment line (arrow) on the
posterior haf of the body. Fathead larvae have a small caudad spot made of afew

melanophores. .
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Photo 28. (following page)
Lateral View of Fry = Anal Fin

Sucker larvae can be distinguished by the position of the and fin, where the distance from
and fin origin to tip of snout, is 66% of the totd length or greater.

A. Santa Ana Sucker :
Totd Length =11 mm And Distance= 8.5 mm
Ana Distance/ Totd Length X 100% = 77.3%
B. Arroyo Chub
Totd Length =15 mm And distance = 9.25 mm
~ And distance/Tota length X 100% = 61.7%

C.Carp

Totd Length = 15.0 mm And distance= 8.5 mm
And distance = 56.7% o
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TL=11 mm

TL= 15 mm
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Photo 29. (following page)
Dorsal View of Fry

Santa Ana Sucker

Larvae are very dark with alarge number of melanophores found dorsily and
laterdly. Larvae, up to 15 mm SL, have two separate digtinct rows (black aTows) of
mel anophores on either side of the mid dorsa ridge.

Arroyo Chub
- Larvae are dark with alarge number of melanophores found dorsaly and iaterdly.
Larvachavea shap dark single line of melanophores (arrow) extending from the occipital

patch.

Carp '
L arvae are robust with thickened bodies, paer, and have a uniform dusting of
mel anophores on the dorsa and laterd side.

Fathead Minnow

L arvae are dender and attenuated in body and have paer mel anophores dorsally and
lateraly.
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Figure 13. Thisisa diagrammatic representation of an idedlized cross-section of the Santa
AnaRiver showing habitat utilization by the Santa Ana sucker.

Vi I'. Habitat Preferences of Various Sucker Life Stages.

The following figures show. examples of the typica mlcrohab:tatsshown in the idedlized
cross-sectiond diagram (Figure 13)

Photo 30 shows an undercut bank with vegetation adjacent to deep flowing water in
Sunnysiope Creek. Within a few meters upstream thereis a shalow areaof typica spawning
gravel. Severd ripe adults were found in this spot in February of 2001.

Photo 31 shows thefry habitat aong the left edge of the stream adjacent to the vegetation.
Depths here where the fry were found were about 10cm. with undetectable flow. No fry were -
found on the right edge of the stream at the same time. Thisis consistent with our hypothesis
that the fry tend to befound at places with maximum sun exposure in the afternoon when
water temperatures tend to be higher.
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Photo 32 shows the preci se places where sucker fry wherefound on May 11, 2002. Thiswas
ayear without significant flushing flows and fry appeared to be much more numerous
throughout the season than in 2001, when more high flow events occurred. The sticksin the
water in the foreground (black arrows) and background indicate the precise location of fry.
Fry werefound aso in the shallow water in the right foreground (white lines) where a set of
« measurements was taken of depth and distance from the edge at regular intervals, noting the
presence or absence of fry at each spot. The depths where fry were found here range from
about 3 to 10 cm. None were found at shallower depths and very few deeper (maximum fry
depth here was 12cm.). The range of depths in the area measured was 0 to 25cm.

Photo 32. Fry habitat, SAR mouth of Sunnyslope Cregk, May 2002.

Note d so the open sun exposure at this locdity. Fry tend to be found on the downstream side
of flow obstructions such as vegetation (see Photo 33) and sand bars such as this one where
flow isreduced. Notedark silt materia on the sandy substrate. This silt materid tendsto
settle out of the water where the water flow rateis reduced, and the darkly pigmented fry
match well with this background. We have not been able to test if the fry are picking out the
shallow depth, the lack of flow, the dark silt on the substrate, or a combination of these
factors.
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Photo 33. Fry hd)ltat SAR at mouth of Sunnyslope Creek, May 2002

All of the fry found here were over the dark siit materia. Photo 34 shows aclose up view of
the fry in the foreground of Photo 33. The depth at these spots was about 5cm. Note the
rippled appearance of the water surface and the strands of green dgae, indicating that the
position of fry is adjacent to dowly flowing water that could bring plankton food items
within reach of thefry without subjecting them to the continuousimpact of flowing water.
Fry eppeared to be usudly above the bottom, about midway up the water column.
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o ,
Photo 34. Close up view of sucker fry at position of sticks from foreground of Photo 35, SAR
a mouth of Sunnyslope Creck, May 2002

In this small patch of stream (205 cm wide by 365 cm aong stream flow), sucker fry were
found in depths of 5-10 cm primarily on a smal shelf between the shore and the deeper
water. Thisisshown graphicaly in Figure 14.
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We dso hypothesize that exposure to the sun in shallow water could dso be a positive
factor that the fry may be picking out. Photo 35 shows fry habitat a Mission Blvd Bridge
in the afternoon. Note the sticks indicating the location of fry and the shadow of the
bridge. Counts of fry in the shade and in the sun may suggest a greater concentration of
fry in the sun than in the shade. Therewere 21 fry in 7.3meters of shaded stream edge
(2.9 fry per meter) and 52 fry were found in 12.5 meters of sunny stream edge (4.2
fry/meter). The stream edge observed was judged to be approximatey uniform with
regard to other probable important factors for fry habitat and the amount fry habitat.

a a Mission Blvd. Bridge, May 2002.
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Figure 36. Juvenile sucker habitat, SAR a mouth of Sunnyslope Creek , May 2002. Pink
streamer indicates postlon of fish at 13.5cm depth

A. What We Know About Sucker Fry.
Thefollowing is a summary of what we know or think we know about Santa Ana sucker

fry in the SantaAna River.

1. Breeding may begin as early as late January, perhapsin response to warm water
periods.

2. Breeding may be mainly or even exclusively in side channdls (e.g. Sunnyslopé
Creek) early in the season because water here warms faster and there may beless
chance of eggs/fry being washed out by high flow because rain events may not
impact al channels as much as the mainstem.

3. Fry and probably eggs in grave are diminated by high flow events.

4. Breedingisin specific sites with spawning gravel of specific characteristics
adjacent to breeding adult holding habitat characterized by deep pointsin the
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stream, a the edge of stream, or adjacent to some cover such as vegetation or
undercut banks. '

5. Eggs spend some number of daysin grave, hatch asyolk sack fry and stay in
gravel until & least 12mm SL; 0, fry found that are much smaller are probably
not suckers.

6. Fry initidly appeer at thissize or larger a the edgeof the streém usudly in very
shalow depth (3-10 cm), often over dark silt that matches their color whereflow
is negligible, and in the proximity of emergent vegetation.

7. Fry areoften found adong the edge of a sand bar or bank, just down stream from
vegetation that protrudes into the flowing water, producing areas of negligible
flow where silt settles out on the bottom.

8. Theposition of fry isin the approximate middle of the water column, adjacent to
- flowing water that may bring planktonic food items within reach. Actud feeding
habits are not known.

9. ny may take refugein edge vegetation a night and/or during doudy conditions
and times of increased flow.

10. Fry emergé from vegetation during sunny conditions and “bask” in the sun. Their
~ dark color may serve multiple functions: crypsis, heat absorption, and UV
protection.

11. Fry may selectively occupy shdlow edgewater habitat that is exposed most
directly to the afternoon sun when water temperatures are highest. 1n our study
area thisis the north side of the stream or individua channel of the mainstem.

12. The deeper flowing water of any channd is probably a ba'rlerfor fry so they
cannot get across to bask on both sides.

13. Fry may drift & night (or other times) but we have not yet tested this. Other
species of suckers are known to drift.

14. SAS newly transformed into juveniles are about the same standard length as the
-largest fry, and are found in depths greater than 10cm. on the bottom over sandy
substrate, often in small depressions in the bottom contours adjacent to the fry
habitat.

~ VIII. Habitat Utilization by Adult and Juvenile Santa Ana Suckers.
During the 2003 field season SMEA initiated the collection of data designed to determine
habitat utilization/preferences of adult and juvenile Santa Ana Suckersin the Santa Ana
River. Itisanticipated that this dataset will be enhanced over the next 2 field seasons.
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A. Methods. ,

The habitat utilization study addresses the question of whether the fish are using the
habitat in proportion to the availability of the habitat or whether they are over-utilizing
some habitat. If they are over-utilizing some habitats, it suggests thereis preferentid use
of those habitats, and thus these data can provide guidelines for enhancing sucker habitat.
The current mdysas is based on observations of 137 juvenile and 85 adult Santa Ana
suckers.

Habitat type availability was based on a visud examination of each stream reach.

. Substrate, depth and bottom velocity availability was gathered from cross-sectiona data
Cross-sections were made every 10 metersin the study reaches, and datawas collected
every 0.5 meters across the stresam. Consequently, tota availability for depth, substrate
and bottom velocity is based upon approximatey 600 point measurements.

Habitat utilization observations were made by crawling upstream using a viewing tube
(Photo 37). A singleobserver wasused in al cases. When fish were spotted, a color-

- coded marker was placed to indicate the location of the fish (Photo 38). The marker was
alead sinker with attached flagging materiad. The color of the flagging materia indicated
the species and the shape of the sinker indicated whether the individua was an aduilt,
juvenileor fry. Theobserver zigzagged upstream while making observations, in order to
minimize the possibility of observing fish that had recently been disturbed by prior
observations. Haglund and Baskin had previoudy determined that this technique could
be used to view fish without disturbing them. Thus, the locations observed were
locations sdlected by undisturbed fish. :

Once the observer had finished the stream reach, a data collection crew collected

habitat data a the location of each marker. Substrate, habitat type, depth and ﬂow data
were taken a each marker.
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Iiﬁg Upstream téT ocate fish duri né the collection of habitat
utilization data.

Photo 37. An observer craw

B e = S e A L e s
Photo 38. These two photographs show markers indicating the location of fish marked
during observation. Thel&ft photo shows a blue flag indicating an adult sucker, whilethe
right photo shows a pink tag indicating ajuvenile sucker.

%
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B. Data Collected.
The following table shows the dates and locations that observations were made, as well
as; the number of fish observed (data points).

DATE LOCATION NUMBER OF FISH OBSERVED

Juveniles Adults
11 August 2003 | Upstream Mission Blvd. 54 28
16 August 2003 | Upstream Highway 60 65 20
18 August 2003 | Downstream Riverside Dr. 18 37
TOTAL ‘ 137 85

C. Habitat Availability.
The following tables present the availability of habitat types, substrate, depth, and
bottom vel ocity.

Habitat Type Availability

Habitat Type Individual Sites Surveyed Total Availabilty
Availability as Percent of Total All Sites Combined
Mission Blvd Highway 60 RiversideDr
Edgewater 10 15 10 _ 1.7
Glide 4 12 3 : 6.3
Riffle 70 61 81 : 70.7
Run 15 10 5 10.0
Pool 1 2 1 1.3

Substrate Availability

Substrate Type Individual Sites Surveyed Total Availabilty
Availability as Percent of Total All Sites Combined
Mission Blvd Highway 60 RiversideDr

Silt 24 1.9 - 24 - 2.2
Silt/sand 7.2 4.5 . 159 7.7
Sand 68.3 76.0 22.2 62.6
Sand/gravel 19.2 13.6 48.4 22.5
Grave 1.2 0.3 4.8 ' 15
Sand/cobble 0.0 2.9 5.6 2.7
Grave/cobble | 0.0 0.6 0.8 0.5
Cobble 0.6 0.0 0.0 0.2
Boulder 1.2 0.0 0.0 03
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Depth Availability

Depth (cm) Individual Sites Surveyed Total Availabilty
Availability as Percent of Total All Sites Combined
Mission Blvd Highway 60 RiversideDr

0-5 1.8 5.6 7.1 4.8
6-10 4.2 18.0 6.3 11.7
11-15 10.2 259 10.3 18.2
16-20 16.2 16.4 14.3 15.9
21-25 15.0 14.8 11.1 - 14.0
26-30 19.8 8.2 95, 11.7
31-35 12.0 6.9 10.3 9.0
36-40 15.0 1.3 11.1 7.2
41-45 1.8 1.0 10.3 . 32
46-50 1.2 0.7 1.6 1.0

. 51-65 1.8 0.7 24 1.3
56-60 0.6 0.0 24 0.7
61-65 0.6 0.3 1.6 0.7
66-70 0.0 0.3 1.6 0.5

Bottom Veocity Availability

Total Availability

Bottom Veocity Individual Sites Surveyed

(fps) Availability as Percent of Total All Sites Combined
Mission Blvd Highway 60 RiversideDr
0.00-0.50 15.1 17.2 26.6 18.6
0.51-1.00 16.9 20.8 16.9 18.9
1.01-1.50 - 18.7 279 274 253
1.51-2.00 241 19.2 20.2 20.7
2.01-2.50 18.7 14.0 6.5 - 13.7
2.51-3.00 6.6 1.0 24 28

D. Habitat Utilization.
Thefollowing tables present thedata on the habitat utilization of juvenile and adult Santa
Ana suckers with respect to habitat type, substrate type, depth and bottom velocity.
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Juvenile Sucker Habitat Type Utilization

Total Utilization

Habitat Type Individual Sites Surveyed
Utilization as Percent of Total All Sites Combined
Mission Blvd Highway 60 RiversideDr N=137
N=54 N=65 N=18
Edgewater 42.6 0.0 0.0 ~16.8
Glide 22 0.0 0.0 8.8
Riffle 33.3 95.4 94.4 70.8 -
Run 1.9 46 5.6 3.6
Pool 0.0 0.0 0.0 0.0
Adult Sucker Habitat Type Utilization
Habitat Type Individual Sites Surveyed Total Utilization

Utilization as Percent of Total

All Sites Combined

Mission Blvd Highway 60 RiversideDr N=85
N=28 N N=37

Edgewater 0.0 0.0 0.0 0.0

Glide 0.0 0.0 0.0 0.0

Riffle 10.7 55.0 324 30.6

Run 89.3 10.0 40.5 494

Pool 0.0 35.0 27.0 20.0

Juvenile Sucker Substrate Type Utilization
DS ale e G dua & HUS e a ALl O
ation asPercent o ota es Combined
ssion Blva Q ay o0 RiversideD

Silt 0.0 0.0 0.0 0.0
Silt/sand 38.9 0.0 0.0 15.3
Sand 38.9 10.8 0.0 20.4
Sand/grave 5.6 78.5 83.3 50.4
Gravd 0.0 0.0 16.7 2.2
Sand/cobble 0.0 0.0 0.0 0.0
Gravel/cobble 0.0 10.8 0.0 5.1
Cobble 0.0 0.0 0.0 0.0
Boulder 0.0 0.0 0.0 6.6
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Adult Sucker Substrate Type Utilization

Total Utilization
All Sites Combined

Individual Sites Surveyed
Utilization as Percent of Total

Substrate Type

Mission Blvd Highway 60 RiversideDr N=85

NS N=20 N=37
Silt 0.0 0.0 0.0 0.0
Silt/sand 0.0 0.0 00 0.0
Sand 35.7 40.0 0.0 21.2
Sand/grave 35.7 25.0 54.1 412
Gravd 10.7 35.0 45.9 31.8
Sand/cobble 0.0 0.0 0.0 0.0
Gravel/cobble 0.0 0.0 0.0 . 0.0
Caobble 0.0 0.0 0.0 0.0
Boulder 179 0.0 0.0 5.9

Juvenile Sucker Depth Utilization

Depth (cm) Individual Sites Surveyed Total Utilization
' Utilization as Percent of Total All Sites Combined
Mission Blvd Highway 60 RiversideDr N=137
N=54 N=65 N=18
6-10 0.0 0.0 0.0 -0.0
11-15 0.0 0.0 22.2 29
16-20 93 9.2 33.3 12.4
21-25 56 10.8 16.7 9.5
26-30 11.1 16.9 27.8 16.1
31-35 66.7 123 0.0 321
36-40 0.0 4.6 0.0 22
41-45 0.0 415 0.0 19.7
46-50 74 00 0.0 29
51-565 0.0 0.0 0.0 0.0
56-60 0.0 4.6 0.0 22
61-65 0.0 0.0 0.0 0.0
66-70 0.0 0.0 0.0 0.0




Adult Sucker Depth Utilization

Depth (cm) Individual Sites Surveyed Total Utilization

Utilization as Percent of Total All Sites Combined
Mission Bivd Highway 60 RiversideDr N=85
N=28 N=20 N=37

0-5 0.0 . 0.0 0.0 0.0
6-10 0.0 0.0 0.0 0.0
11-15 0.0 0.0 0.0 0.0
16-20 3.6 0.0 0.0 ' 1.2
21-25 0.0 0.0 0.0 0.0
26-30 0.0 0.0 0.0 0.0
31-35 0.0 5.0 54 3.5
36-40 7.1 0.0 27 3.5
41-45 10.7 100 108 10.6
- 46-50 0.0 10.0 18.9 ~ 10.6
51-55 28.6 30.0 0.0 16.5
56-60 0.0 10.0 21.6 11.8
61-65 0.0 0.0 0.0 ' 0.0
66-70 0.0 0.0 10.8 4.7
71+ 50.0 - 35.0 297 377

Juvenile Sucker Bottom Vedocity Utilization

Bottom Véocity Individual Sites Surveyed Total Utilization
(fps) Utilization as Percent of Total All Sites Combined
Mission Blvd Highway 60 RiversideDr N=137
N=54 N=65 N=18

0.00-050 66.7 38.7 00 44.8
0.51-1.00 13.0 17.7 278 17.2
1.01-1.50 1.9 290 5.0 20.9
1.51-2.00 14.8 11.3 222 14.2
2.01-2.50 3.7 3.2 00 - 3.0
2.51-3.00 0.0 0.0 0.0 0.0
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Adult Sucker Bottom Veocity Utilization

Bottom Veocity Individual Sites Surveyed Total Utilization
(fps) Utilization as Percent of Total All Sites Combined
Mission Blvd Highway 60 RiversideDr N=85
N=28 N=20 N=37

0.00-0.50 25.0 - 00 405 28.2
0.51-1.00 214 61.5 54.1 436
1.01-1.50 50.0 231 . 54 244
1.51-200 0.0 154 0.0 26
201-250 36 0.0 0.0 1.3
251-3.00 0.0 0.0 0.0 0.0

On the following pages the habitat ava'lrability data are graphically compared to the
habitat utilization of juvenile and adult Santa Ana suckers with respect to the four criteria
shown above: habitat type, substrate, depth, and bottom velocity.
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E. Condusions |
Although the data set will be enhanced over the next 2 field seasons, the data presented here
show a statisticaly significant difference (p<0.05) between habitat availability and habitat
utilization for both juvenile and adult suckers. All comparisons are statisticaly significant
with the exception of the habitat type availability and the habitat utilization by juvenile
suckers. Therefore, the current data suggest the following:
> Juvenile Santa Ana suckers utilize habitats types roughly in proportion to their
availability. Thejuveniles heavily utilize riffle habitat which isthe most
common habitat available.
> Adult Santa Ana suckers show a significant over-utilization of run and pool
habitat. Note that these are deeper water habitats, which correlates with the
depth utilization data.
» . Juvenile Santa Ana suckers show an over-utilization of coarser substrates and
- anunder-utilization of sand, the most abundant substrate in the stream areas
examined. _
> Adult Santa Ana suckers a so show an over-utilization of coarser substrates
and an under-utilization of sand, the most abundant substrate in the stream
areas examined. The adults have a strong relationship to gravel.
The depth data show a striking pattern in which both juvenile and adult Santa
Ana suckers over-utilize deeper water than the modal available depth.
Adult Santa Ana suckers use deeper water than do the juveniles.
Because Santa Ana suckers swim near the bottom of the stream, just ebove the
substrate, bottom veocity may be an important habitat parameter.
Both juvenile and adult Santa Ana suckers over-utilize dower bottom .
velocities than the modd available vel ocity.
Adult Santa Ana suckers use somewhat more rapidly flowing water than do
thejuveniles.

YV ¥V VYV VY

F. Comparison with Data Collected in the Upper San Gabrid River. -
Thefollowing are the condusions from two other multi-year habitat utilization studies _
performed by SMEA in the upper San Gabrid River drainage. One study was conductedon
the West Fork of the San Gabrid River in the USFS OHV area and the other was conducted
in the East Fork of the San Gabrid River at Heaton Flat.

The West Fork study area had less flow and less overdl subsirate heterogeneity than the East
Fork study site. Desgpite these differences both studies found that:

> Adult Santa Ana suckers preferred depths greater than 40 cm

> Adult Santa Ana suckers preferred run habitat

> Juvenile Santa Ana suckers preferred riffles and runs _

> Juvenile Santa Ana suckers preferred depths greater than 30 cm

> Both life stages preferred alow bottom vel ocity
> Bothlife stages preferred coarser substrates

Thesefindings are consistent with the initia findingsin the Santa Ana River.
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IX. Sunnyslope Creek Breeding Substrate Enhancement.

We have proposed over the past two years that sucker breeding habitat be enhanced by
adding appropriate gravel substrate to Sunnyslope Creek, below the concrete lined channel in
Louis Rubidoux Nature Center, in the Santa Ana River Wildlife Area, near the City of -
Riverside. Thisproposed enhancement activity is described in the attached memos to Juan -
Hernandez of the Cdifornia Department of Fish and Game, Lucy Caskey of the U.S. Fish
and Wildlife Service and Ron Baxter of Riverside County (see Appendix 4). Discussions
have a so been held with Robert Smith of the Army Corps of Engineers, and Barbara Ire of
the Nature Center. All have informally expressed strong support. Mr. Smith has indicated
that the amounts of gravel we will add are far bel ow the amount necessary for a Corps .
_permit. We plan to proceed with obtaining a state permit and to |mplement this project within
the 2005 field season.

We have determined the appropriate characteristics of the breeding grave sfor the sucker-as
described in this report (see pp. 56-58). Over the past 2 years we have noted many fewer
very young suckers (fry) in the creek, and much less appropriate gravel substrate. Instead
there is much more sand and silt substrate, and the gravel present is much more highly
imbedded. This means that the gravel is at least partidly buried in sand/silt, making it
unsuitable for holding fish eggs and yolk-sac larvae. Webdlievethisincreasein sand/silt is
due to alack of flushing water flow eventsin Sunnyslope Creek in the past 2 years. We
intend to add gravel of asimilar nature to that found at the breeding site in Sunnyslope
Creek, anticipating that thiswill increase the area available for sucker spawning. We will
implement thisin amanner and time to avoid |mpactsto the suckers dready present in the
stream.

Photos 39 and 40 show the present poor spawnihg substrate in Sunnyslope Creek as
compared to Photo 21 in this report.
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Photo 40. Sunnydope Creek, January 17, 2004. Note sand/silt dominated substrate.

Page 100



X. Condlusions.

Summary of SMEA’s Approach

Theprimary questions that SMEA hasbeen attempting to answer relateto threemajor

issues:

> What isthe status of the Santa Ana Sucker in the Santa Ana River?
Thisis afundamenta question. We need to know the distribution of the
sucker, its popul ation size, popul ation structure, and population trends. These
datawill ultimately beimportant in determining the current status of the
sucker, but the data will aso provide abasdline against which success and
failure of enhancement and restoration efforts can be measured.

> What habitat(s) is’arepreferred by the variouslife stages of the Santa
Anasucker?
One of the critical god's of the conservation program is to be able to enhance

- and restore Santa Ana sucker habitat. Thisgod serves two functions: (1) it

will alow the enhancement/restoration of stream reachesto aidinthe
recovery of the sucker, and (2) if projects necessitate work in the channdl, we
will be able to determine what channd characteristics are the most import to
restore or maintain in order to support a hedthy sucker population.-

> What arethecritical life history attributes of the Santa Ana sucker?
It isimportant to understand critical life history attributes such as: (1) time of
reproduction, (2) dispersd of fry or young-of-the-year, and (3) adult
migration. Such datawill provide insight into such diverse concerns as
project timing and connectivity (patterns of gene flow) within the Santa Ana
River.

Current Status of- Our Knowledge

A. What isthe Status of the Santa Ana sucker in the Santa Aha River?

v

AN NN

The Santa Ana River from just downstream of Mission Boulevard upstream to
Riato Drain holds the largest- most continuoudly distributed deme of SantaAna
suckers. ' v
Sunnyslope Creek and Ridto Drain were important reproductive sitesfor the
Santa Ana sucker during 2001, but were not so important during 2002.

-Quadlity of the reproductive habitat in Sunnyslope Creek appears to be declining.

There was considerable mainstem reproduction in 2002 and 2003. _
Santa Ana suckers can be successfully pit tagged, which will provide a useful tool
in studying the Santa Ana sucker.

SMEA's popul ation estimate for Santa Ana sucker from about 600 meters
downstream of Mission Boulevard upstream to Riadto Drain was 6,503-6,809 fISh
in 2001 end 8,262-10,251 in 2002.
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There were an estimated 6,288-6,584 adult fishin 2001 but only 2,379-2,952
adult fish in 2002.

There was a major demographic shift between 2001 and 2002: In 2001 96.7% of
the fish captured during the population estimate were adults and 3.3% were YOY,,
but in 2002 only 28.8% were adult and 71.2% were YOY. 2003 resultswere
similar to 2002 with 30.7% adult and 69.3% YOY.

Larva production was higher in 2002 than in 2001. In 2003 larva production
was higher than 2001 but seemed to belower than in 2002.

An apparently abnormdly large number of Santa Ana sucker YOY appeared at
River Road during 2002, this was not repeated in 2003

B. What habitats are preferred by the variouslife stages of the Santa Ana
sucker?

v

v

AN

Suckers spawn over medium gravel in water approximatey 0.5 metersin depth,
and with a flow of 0.20-0.24 m/sec. ‘

Sucker spawning habitat must contain a deeper, more protected area adjacent to
the spawning area for fish to utilize when not spawning or between spawning
bouts.

Larva suckers utilize shalow (5-10 cm) water in low flow areas with a silt
bottom. Emergent or aquatic vegetation does not appear to be arequirement but
is commonly present.

Recently transformed young arefound in slightly deeper water than are the
larvae, and they are associated with a particular habitat structure — the bottom
sand is rippled and the young arefound in the depression.

Larva suckers may be sdlecting a position relative to the sun, basking?

Juvenile suckers are often found over mid-channel grave, but in areas such as
River Road where the water is shalow, they are found in the deeper channels
adong theriver margin. Juvenile suckers are aso found in the deeper holes aong
with adults.

Adult suckers are most frequently encountered in deeper holes dong the margins
of theriver. :
Juvenile Santa Ana suckers utilize habitats types roughly in proportion to their
availability. Thejuvenilesheavily utilize riffle habitat which is the most
common habitat available.

' Adult Santa Ana suckers show asignificant over-utilization of run and pool
~habitat. Note that these are deeper water-habitats; which corrdates with the depth--

utilization data.
Juvenile Santa Ana suckers show an over-utilization of coarser substrates and an
under-utilization of sand, the most abundant substrate in the stream areas
examined.
‘Adult Santa Ana suckers aso show an over-utilization of coarser substrates and
an under-utilization of sand, the most abundant substrate in the stream areas
examined. The adults have a strong relationship to gravel.
The depth data show a striking pattern in which both juvenile and adult Santa
Ana suckers over-utilize deeper water than the moda available depth.

~ Adult Santa Ana suckers use degper water than do the juveniles.
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v' Because Santa Ana suckers swim near the bottom of the stream, just above the
substrate, bottom velocity may be an important habitat parameter.

v Both juvenile and adult Santa Ana suckers over-utilize dower bottom velocities

than the moda available velocity.
v' Adult Santa Ana suckers use somewhat more rapidly flowing water than do the
juveniles.

C. What arethecritical life history attributes of the Santa Ana sucker?

v" Thetiming of larva appearance and observations of spawning indicate that
suckers in the Santa Ana River, typicdly, breed from mid-March through late
April.

v Thisis somewhat dependent on annua conditions. In early February of 2003 a

larva sucker wasfound. Subsequent high flows removed any fry thet were
. present and fry did not gppear again until late March. -
Larva suckers are only present for approximately 1.5 months.
Based on Saiki’ s (2000) data, and SMEA's 2001 data, most suckers may not
survive past 1+, meaning that they have only a single reproductive season. Due
to annud variability in year class composition in Santa Ana sucker from the San
Gabrid River, more data are needed. 2002 data suggest an additiona year class.
In 2001 there was evidence of adult migration into Sunnysope Creek
Based on the recapturein 2002 of fish marked in 2001, the adults show, at leadt,
seasond sitefiddity and migrate; or they are resident to a short stretch of stream. -
v Based on the adult recapture data, the adults that were tagged in 2001 and
recaptured in 2002 had grown an average of 34mm SL and increased in weight
by 26.5 grams.

AN

ANRN

XI. QUESTIONS.

>

I's there significant sucker reproduction in the mainstem? Swift (2001) argued
mainstem reproduction because of the broad larva distribution in the mainstem. In
2001, larvae appeared in the mainstem significantly later than they appeared in the
tributaries. This raises the potentid of larva drift accounting for larvaein the
mainstem.

Canweincreaselarvd production? Now that SMEA has been able to characterize
Santa Ana sucker spawning habitat in the tributaries, thereis the potentid to create
more spawning habitat and increase larva production.

.Wherewere the juveniles (see Photo 22) in 20017 Swift (2001) reported large

numbers of juveniles, but such large numbers were not observed in 2001 by SMEA.

Towhat degfee does the size of the sucker deme upstream of Mission Boulevard
fluctuate from year to year, and isit stable? SMEA made three population estimates
based on three 100-meter sections. Asthisisrepeated year after year the question

~ will beanswered. The current data do not provide a robust answer.
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> What are the specific characteristics of preferred adult habitat? Even upstream of
Mission Boulevard where suckers are common, there is considerable variation in -
sucker density. What determines this mosaic of habitat occupation? SMEA has some
data on this question but moreis needed. Initid observations coupled with data
collected in the San Gabridl River, and observations associated with Riverside County
Flood Control’ s diversion of the Santa Ana River upstream of Riverside Avenue '
suggest the placement of boulders in the stream may be abeneficia habitat
enhancement for suckers. However, more data are needed.

» Do suckersin the Santa Ana River normally survive only two years? Based on
SMEA'’ s experience in the West Fork of the San Gabriel River, severa years of data
will be necessary to answer this question without sacrificing fish to examine otoliths.

> Do thecichlidsin the Santa Ana River compete for dga resources with the Santa
- Anasucker? The potentia for competition over food resources exists.

XIl.PROGRAM TASKS FOR 2004.

Thefollowing are the recommended focal tasks for the 2004 field season for the Santa Ana
Sucker Conservation Program. As dways SMEA will useits discretion (in coordination with
SAWPA) in order to take advantage of any unique opportunities that arise during the fied

Task #1. Enhancement of breeding habitat in Sunnydope Creek
Subtask 1A. Evauate adult sucker population statusin Creek February/March 2004
Subtask 1B. Examine status of fry in creek in 2004 breeding season as abasisfor
evaduation of restoration project
Subtask 1C. Implementation of restoration in creek (lncl permitting, develop
measures of success, obtain and prepare gravel, instal gravel)

Task #2. Studies of young-of-the-year and adult suckers
Subtask 2A. Habitat utilization/preference

Task #3. Population estimates/tagging
Subtask 3A. Sequentia depletion at three standard sites (Summer)
Subtask 3B. Sampling for tagging and detection of tagged fish to determine
movement patterns (Fall) '

Task #4. Detect predation by exotic fishes on young suckers
Collection and preservation of exotics will be done in conjunction w/other
activities, and no funds are dlocated for the anaysis of gut contents this year.
Exotics will have to be collected when fry and juveniles are present. Analysis
is postponed until additiona funds are available.
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Task #5. Project Management and Administration
Subtask 5A. Coordination with SAWPA
Subtask 5B. Agency coordination/response
Subtask 5C. Project management
Subtask 5D. Data management
Subtask 5E. Mesting atendance
Subtask 5F. Preparation of materid s for meetings
Subtask 5G. Preparation of draft and find annua report
Subtask SH. Miscellaneous administration such as, assistance to SAWPA
- consultant (Jm Van Haun), other project or project development
review.

Thisyear SMEA hasadso brovi ded SAWPA with two optiond tasks should additiond
funding become available. SAWPA indicated an interest in having these tasks performed.

OPTIONAL TASKS
Task #6. Restoration planning for following year.

Taék #7. Population estimation by snorkding.
This will provide data comparable to previous years, and give us a means to vaidate the
depletion method of population estimation.

Itis not expected that all god s or definitive answers to the questions proposed for
investigation in the above Tasks will be fully achieved this year. All of the Tasks will be
pursued to the extent that time, access to sites, environmenta conditions, permlt restrictions
and budgetary constraints alow.

XIIl. POTENTIAL ACTIVITIESFORYEAR 8 OF THE CONSERVATION
PROGRAM.

The year 8 implementation activities as currently envisioned are the year 5 activities outlined
in the Conservation Plan (Baskin and Haglund 1999). Funding restrictions during years 1-3
haveresulted in adelay in completing the tasks as origindly conceived. The primary focus
in year 8 should be the evauation of the success of created habitat and the refinement of
habitat design.  This should be coupled with annua monitoring.
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Appendix 1

Length—wei ght data and pit tag numbers from the fish captured in 2001
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List of the Iength (SL mm) and weight (g) of thefish caught (N=88) in the 100-meter

stream reach upstream of Mission Boulevard (Site 1) on 15 June 2001.
LENGTH WEIGHT PIT TAG NUMBER

102 18.8 4264610758
113 25.9 426502050D
140 404 4263187801

107 274 425F623D68
113 29.8 42616B2D21
109 21.0 4264603D43
98 - 195 42656F2620
110 271 42631A7519
102 22.5 42645F0977
119 - 33.9 42645B1060
116 20.6 4261784118
116 33.7 4264743268
115 28.0 4262014F3A
113 276 4264525A28
107 248 4265707F06
118 25.7 42645E2D7A
102 214 4264533E5C
111 215 4264666E38
109 2341 4261627E72
114 28.0 426204114D
113 270 426200201F
118 29.5 4262104704
118 32.9 4262006820
102 ~19.1 426210684C
115 22,9 4261561F5C
116 29.0 _ 42620E2865
109 22.8 4264712F71

112 28.5 4265041E49
107 25,5 4261585215
132 39.2 4263245D18B
119 29.3 42655E0062
112 26.9 426600274E
126 36.3 4262032A1E
99 214 4261680723

115 30.6 426578585F
111 28.2 42632A2F17
105 23.2 42616F102F
103 235 4262041908
110 21.7 4264595B82F
101 21.8 426205324D
105 214 4262076848
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135 425 426169220D
121 304 4264584A 66
107 25.3 - 42615E4164
110 242 4261782111
113 277 42621D077D
108 238 . 4262003830
116 279 . 42645F4F20
120 324 - 42657F3F57
107 201 42615C705D
101 220 4264634D34
102 17.6 42633C717F
102 20.7 4259292F4C
117 298 426557543C
102 224 426501387C
110 27.3 42633F6172
103 208 4264680850
119 29.9 4264646037
105 23.8 4261600774
112 26.7 42620C611E
122 35.6 4265771571
109 240

106 19.2 42617C0C12
116 31.3 426209526C
112 263 4265781013
107 24.1 4261672708
110 244 42615D6952
107 24.2 426560B6C
110 284 4264511935
116 281 42616A7A3F
115 285 42616F1722
117 294 4265781377
123 36.7 425F6F1C07
105 20.9 4262087B1E
11 26.9 42645D2076
114 29.7 426500267E
102 201 4262026847
120 32.5 4265523270
102 21.9 42645A 3360
101 19.0 42633D5746
102 21.0 426209360C
127 359 4265057B1E
112 26.2 42646C155D
110 22.3 4265621208
106 21.0 42620A 294A
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123 _ 334 4266012D28
110 28.2 4264655C02
100 19.8 4261665970

List of the length (SL mm) and weight (g) of the fish caught (N=144) in the 100-meter
stream reach upstream of Highway 60 (Site 2) on 15 June 2001.

LENGTH WEIGHT PIT TAG NUMBER
104 18.9 - 4265050048
152 65.8 4265610D4E
108 25.5 ' 42617A 4268
103 201 42650A4139
110 25.7 42615A635F
110 293 4261641E63
112 253 4262001907
98 15.7 42617E3343
125 35.7 42620E1BOF
101 181 4261663641
110 22.3 ' 4264775F1E
108 26.3 4264517604
111 22.3 4265083A08B
94 16.5 4262110064
11 24.3 , 4262131467
99 19.1 4261775D12
102 18.3 4261614845
114 25.2 4265092A61
107 19.5 4261796949
120 280 42645D1128
108 21.2 42620A7A5A
98 18.1 ‘ 4262002859
133 40.7 426207776A
109 209 426604580D

111 224 4267106F79
161 69.9 42634F4571
125 374 42645F1761
99 16.4 4264726F7B
122 32.2 42617D517E
120 203 4264727928

120 33.5 42645C064F
96 16.6 4262127D6C
110 28.6 42617B542C
108 18.8 4261790758
116 32.0 4262027F34
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118 31.1 4264571615
116 29.8 426460066F
111 25.7 42645E391E
105 17.8 42616B151A
122 29.5 426466644A
106 19.9 4262007C44
112 28.7 42600A 5939
105 24.0 42615B6E34
112 26.8 4261582175
103 211 42616D2F7E
119 32.7 4263220F43
114 28.7 42647B712E
120 29.9 4264761B69
104 18.9 4264765E29
103 20.3 425F6B356D
104 22.2 4261616017
116 28.0 . 426508436A
117 284 42620E7107
109 23.8 426608125D
113 289 426162230A
101 17.8 4264725B1C
104 17.8 4262021A77
106 19.3 42620A 594E
126 33.7 42645B3B32
110 23.9 4262112A15
111 26.2 42615A7321
107 24.1 42620A 1052
110 21.7 42617C4D48
103 19.4 426164184D
107 24.7 4265734459
110 23.8 426461486A
122 33.7 4264625D5E
105 24.0 42563D6B0A
100 16.8 4264580713
121 30.8 42546A1179
120 31.0 42620B7D43
105 21.7 4264622D5A
116 272 426458452D
116 31.8 426502604E
122 36.2 42615A7115
103 20.2 426479237A
110 270 4261777474
111 25.2 42620C6613
108 19.8 4263355D63
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123 344 42647D6018
109 213 425F686945
105 20.5 42647B200A
115 28.2 42617A126F
101 20.2 425F7F5F05
107 22.9 4262087742
117 264 4264585B3B
100 19.1 4265794150
102 201 42616D6D33
112 25.2 4262011658
98 20.8 4264745860
106 24.7 4264687977
96 194 42617A772C
108 26.7 4262033843
99 18.0 4265661A42
109 20.3 42650A 622D
118 36.8 425F627D11
120 394 4261731715
115 268 42617C4320
111 24.6 4262003558
41 1.2
48 21 :
110 23.9 426453342E
112 241 42620A467B
109 28.9 4261660E7A
96 204 4264667868
112 20.3 4261653308
100 17.4 42633C2756
107 18.0 4264766D43
100 17.6 42616F1D50
116 25.6 42645D7507
107 234 42645C5A 14
127 33.0 4262055C5F
105 203 . 42616D0D49
109 19.4 4264550C7E
116 294 426213241A
113 26.5 4264563721
107 20.6 42646D7D75
123 34.3 4265581360
117 28.7 4262112253
117 30.8 425F7A2B03
113 23.6 4264596F48
104 214 4266015449
106 284 4265633431
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107 26.5 42654E3247
105 21.5 4262007402
127 39.0 426501632A
135 44.0 4262092672
115 31.3 4264694158
119 31.4 4265584C2C
117 334 42617B5A44
101 20.7 4265031C02
57 4.0
40 1.1
122 32.7 4261684C0B
121 36.4 4262083920
122 34.9 42616C7026
117 25.0 - 4262091E49
132 37.6 ~42615B2106
121 35.0 42633C6A50
102 20.2 42646C0E72
118 30.0 4264574612
106 2.7 4264711D38
127 36.0 4261790D29
49 24
49 19
52 22
105 20.4 4265777111
41 1.4
113 24.6 4262113714
113 253 42616B6B76
114 23.5 4265035D58
94 15.5 4265660808
116 27.0 42647A4B35
112 26.2 42617B0031
102 18.6 42655C0A77
102 18.4 42617D1F6F
105 17.6 42620C2B15
100 171 42646E4E6C
103 24.0 426460266C
99 19.2 42647A5A68
113 30.1 4266093C22
108 26.1 4264542A47
109 24.2 42650B2E1C
112 26.9 42660A7074
105 215 4265656922
130 40.2 4261634A01
112 28.6 4265541B7D
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116 31.0 4262104C55
105 20.9 426001170C
103 18.7 4264666935
124 36.9 4265504609
127 34.7 42616F2345
99 20.9 4265006056
92 19.7

153 60.8

List of thelength (SL mm) and weight (g) of the fish caught (N=9) in the 100-meter

stream reach downstream of Riverside Avenue (Site 3) on 16 June 2001.
LENGTH WEIGHT PIT TAG NUMBER

124 37.5 4261646702
115 32.6 4261710538
113 31.8 4261566CAF
124 45.1 4265060501
121 33.8 4264757877
113 33.8 42650D6903
116 33.3 4261597748
131 425 4265591479
129 39.5 4262075D18

54 2.8

42 1.4

60 44

61 3.8

Page 117



Appendix 2

L ength-weight data and pit tag numbers from the fish captured in 2002
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List of thelength (SL mm) and weight (g) of thefish'caught (N=120) in the

-

100-meter stream reach upstream of Mission Boulevard (Site 1) on 19 July 2002.
LENGTH WEIGHT PIT TAG NUMBER

66 5.6

142 594 42645C697E
119 32.8 4264791C4AC
39 1.1

39 1.1

37 0.9

47 1.7

60 4.1

36 0.8

45 1.7

34 0.6 -
151 534 4266074800
148 51.7 4264636A3A
147 52.3 4264772172
125 35.0 4265070602
125 36.8 42620D5D2B
130 39.8 4261657B34
141 703 4263343823
78 9.1

66 6.1

52 2.7

58 3.9

47 20

132 6.2 42617F6047
146 50.1 4261605464
64 4.2

62 4.2

72 8.7

62 4.9

65 4.7

61 4.3

36 09

77 8.2

66 5.9

59 4.2

76 8.0

76 84

55 - 3.0

67 4.2

137 49.3 42616C560B
131 40.1 4265510573
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30 0.5
40 1.6
67 54
36 0.8
46 1.7

. 59 3.7
60 4.2
56 29
49 23
46 22
91 14.2 42617F6A35
119 311 426210431E
147 39.7 4265521922
147 53.5 42655E0062 .
76 9.7
31 0.5
51 2.0
87 12.4 426179775F
151 55.6 4261792342
147 50.4 42620D567A
155 62.6 42645F4F20
39 0.9
49 1.8 -
31 0.5
42 1.2
31 0.6
30 0.6
40 1.8
28 0.2
49 2.0
55 3.2
146 4.5 4260163132
169 79.8 4262087C13
135 41.8 4264733865
123 324 4265592E76
81 11.9 4262061627
117 29.7 4264733100
68 5.2
64 5.1
74 7.6
68 . 5.6
158 733 4264614436
51 2.5
161 61.8 42615F0109
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30.7

122 42620C7043
67 54

49 20

47 1.9

137 -40.8 425F687349
82 9.2 _42655A1F5B
130 354 4262005A69
72 7.5 "

70 5.6

62 4.6

62 3.8 L

145 50.5 42672E2622
139 513 42615D3113
151 64.4 425F5B4B7A
158 65.4 4263357E77
140 48.3 4261653228
80 10.2 42647E3D13
135 41.6 426018110D
76 7.8

61 44

51 2.0

129 30.0 42620E272E
144 54.8 4261701E03
125 33.5 426567151D
79 9.3

67 5.7

65 49

74 74

70 5.8

55 2.8

161 65.5 4263245D18B
73 8.3 -

36 0.8

63 45

82 9.2 425F724E17
121 30.6 4264766C60
46 1.5

40 1.3

55 28

145 4.7 4261600774
66 5.7 '
82 9.7 42631FOES4
157 62.8 4261745A6C
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List of thelength (SL mm) and weight (g)- of the fish caught (N=151) in the

100-meter stream reach upstream of Highway 60 (Site 2) on 21 July 2002.
LENGTH WEIGHT PIT TAG NUMBER

/

128 371 4265025324
138 42.5 42645F325B
63 4.2

66 5.3

59 44

69 6.0

67 5.7

64 55

55 3.3

59 4.2

165 725 42615F4344
171 774 4265006F62 .
122 34.2 4261634916
122 29.7 4261653979
133 41.8 426475561C
143 49.6 4261594B69
141 46.5 4261641706
139 45.3 426505704F
140 51.5 42620A4F16
141 49.8 42617F3274
145 58.5 42615F4A21
69 5.6

74 75

67 6.1

68 5.2

59 3.9

65 47

65 4.6

49 2.1

69 5.9

62 3.7

68 5.5

67 5.1

141 43.9 4265025F78
165 62.0 4261767F31
146 51.2 426509071D
127 33.3 4255717B5D
65 54 :

40 1.0

62 42
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68 6.2

54 29

58 40

63 4.9

60 45
- 63 4.7

74 7.7

63 4.6

48 2.1

68 6.2 .

65 4.7

59 3.8

69 6.1

55 3.1

61 5.0

55 3.3

54 3.0

52 3.1

62 4.8

55 3.3

55 33

63 5.0

151 62.6 4261644B5D
124 34.3 4261717A77
128 35.5 _ 4261612379

67 . 5.2

63 4.6

67 6.3

65 51

86 11.7 4264793D6C
140 44.7 425F630A0C
128 35.7 , 42633F3E3E
76 75 = '

73 177

62 4.1

o6 3.3

67 5.2

61 44

o6 3.1

45 1.6

132 37.2 42620D3C72

63 4.8

68 5.5

o6 34
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64 4.5
71 6.1
61 3.8
46 1.6
62 5.3
58 4.0
61 4.7
59 35
55 3.0
66 4.8
69 5.3
45 1.6
52 2.8
34 0.8
45 1.9
46 2.0
52 2.6
55 35
63 49
58 3.3
59 3.8
45 1.7
52 2.7
62 44
64 5.0
84 10.2 4265026F05
58 3.8 '
57 3.7
66 5.1
70 5.9
72 6.2
45 1.5 :
124 35.8 42633C151F
78 8.9
59 3.3
50 2.6
60 4.0
63 5.6
66 6.0
63 5.1
63 5.4
59 34
60 4.2
62 4.6
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2.7
45 1.9
65 5.4
63 5.0
61 4.5
66 48
82 10.0 4261594A4A
161 66.9 42616F7A27
147 55.3 4265036440
124 33.2 4261704909
65 46 -
75 7.2
" 6.0
65 49
65 4.9
79 8.7
63 4.0
48 1.8
155 63.0 4264704E3C
74 6.9
61 4.0
67 5.1
62 44

List of the length (SL mm) and weight (g) of the fish caught (N=45) in the

100-meter stream reach downstream of Riverside Avenue (Site 3) on 21 July 2002.
LENGTH WEIGHT PIT TAG NUMBER

175 89.1 4261782B10
63 4.9 '
145 56.3 4264717427
160 79.0 4264671A32
142 - 51.0 ~ 4261704555
62 4.6 ;

162 76.5 4264524D5B
78 9.2

153 66.3 426168533E
133 44.7 426156082F
136 40.6 4264706D67
66 53

61 3.7

69 5.6

72 6.9

70 6.0
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70 71
68 6.0
70 6.6
71 52
71 74
73 7.0
68 5.8
77 7.0
89 12.5 42616A 5808
68 54
68 - 5.8
67 6.1
71 5.7
120 31.7
74 75
70 5.8
67 5.3
57 3.2
162 58.5 4264570D3A
73 6.5
72 6.3
68 5.2
72 7.3
77 7.3
68 5.2
69 54
68 5.1
60 41
70

6.5
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Appendix 3

Discussion of the triple pass sequentia depletion method of.
popul ation estimation
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Thefollowi ng discuési on was presented to a group of agency personnel and concerned
scientists that wanted to standardize Santa A na sucker monitoring techniques throughout its
range.

Discussion of Proposed Santa Ana Sucker Monitoring Protocol
By
ThomasR. Haglund, Ph.D.
Jonathan N. Baskin, Ph.D.

Introduction.
Thefollowing is adiscussion of the potentia aternatives oonsdered in establishing a Santa
Ana sucker monitoring protocol and a recommendation for establishing a protocol.

Population Estimation Methods To Be Consdered
Electrofishing

Snorkeling

Mark-Recapture

Seining

Underwater Camera

oM~

General Considerations. :

Estimation of population sizesin streams presents significant sampling problems when the
entire stream must be censused. Sinceit is seldom feasible to survey the entire stream, two-
stage sampling designs are necessary. A random or systematic sd ection of sampling unitsis
sel ected during thefirst stage, and the population of fish within each of theseis estimated
during the second stage. Hankin (1984) concluded that errorsin the estimation of fish
numbers within sdected units (second stage errors) are likely to be small compared with
errors that arise due to variation in fish numbers between these units (first stage errors).

The necessity of stratification by habitat type and location could be evauated following one
or more sampling rounds. Observations by Haglund and Baskin (unpubl. data) clearly
indicate stratification by habitat type is necessary, and surveys conducted by Haglund and
Baskin in 1991 throughout the upper San Gabrid River drainage suggest that location may be
relevant because fish abundance eppears to decrease with gradient.

In concept, al methods of population estimation are simple, but their application to natura
populations has stimulated the devel opment of alarge body of statisticad and mathematical
‘models(eg. Seber, 1973; Ricker, 1975).

Electrofishing — Sequential Removal

- Electrofishing is an efficient capture method that iswidedly used to obtain reliable population
estimates of salmonid fishes. Although it has been used less frequently on smaller

nonsamonid fishes, it can be an effective technique for the study of small nonsalmonidsiif

properly used. The technique tends to collect larger fishes more readily than smaller ones but

the controls on the newer dectrofishers dlow adjustments that reduce size sel ectivity and

enhance the efficacy of this technique for use on smaller riverine fish species. Stream
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conditions such as conductivity of the water, temperature, and depth can affect the efficiency
- of dectroshocking. However, it still remains a technique of choice for sadmonids, and is
becoming so for other fishes accupying similar habitats because it is less affected by boulder-
rubble substrates, aquatic vegetation and undercut banks - dll conditions likely to be
encountered in a productive trout stream (where Santa Ana suckers occur).

Standard censusing with an electrofisher involves the use of successive removal -depletion
techniques. The removal-depl etion method of population andysis (Zippin, 1958) assumes
that:

1. No anima can movein or out of the sampling area. -

2. Each animd has an equa chance of being captured.

3. The probability of capture is constant over al removal passes.

These assumptions are readily reached if (1) size sdectivity is reduced through proper
adjustment of the dectrofisher, (2) the sampleareais blocked to prevent fish from leaving
the area, (3) a consi stent proportion of the population is captured during each pass, and (4)
timing devices are used on the e ectrofishers to insure that capture effort is the same on all
removas (Platts e a, 1983). During € ectrofishing it isimperative that a downstream
blocking net bein place, as well as an upstream blocking net to insure that fish did not leave
the sampling area; in our experience fish will attempt to leave the area.

Although atwo-step remova method (Seber and LeCren, 1967) is frequently used to reduce
effort, and because of the smplicity of population estimate cdculations, it islessreiable
than methods using additional removads. Multiple-remova methods provide more accurate
estimates of the population size (Zippin, 1958). A three-step remova procedureis agood
compromise between rediability of the population estimate and effort.

The Zippin method is based on a maximum likelihood model (Moran, 1951) which hasthe
probabilities reduced to easily read graphs or to computer programs. In order to cdculatea
popul ation estimate the following quantities must be ca culated:

k .
T=2U; (T=U1+U2+...+ Uk)
i=1

where:
T = tota number of fish collected
U; = number of fish collected in the ith remova
k = the number of removds : _ :
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Next the ratio (R) must be determined from the following formula:

k
z (1) Y,
=1

T

The population estimate is then determined by :

eN= _T
Q

where:
Q = the proportion of the fish captured during al removais Q can be determined from a
graph (Plattset d, 1983) or it is ca culated by the computer program.

This method adlows the measurement of iength-weight data which can be used to determine
fish condition (Saiki 2000) and age class distribution. In the case of the Santa Ana sucker,
the sizes of Santa Ana sucker age dl asses were determined by Drake and Sasaki (1987) for
the West Fork of the San Gabriel Rlver

Agedass Senta Ana sucker

L ength (mm)
YOY 0-70
1+ 71-130
2+ 131-160
3+ 161-185
4+ 186 -

Thesedata arerelatively similar to the data presented in Greenfield et al. (197) for the
lowland Santa Clara River population. Thus age class structure of the population can be
determined if length data are collected.

This technique has been criticized due to potentid injury related mortdity of eectroshocked
fish. However, in our experience mortaity isminima if eectrofishers are carefully adjusted
~ and thefish are properly held during the removal period. In fact, Santa Ana suckers areless
subject to injury than are rainbow trout.

- Snorkeling Counts.

Hankin and Reeves (1988) snorkelmg surveys of sdmonidsin Cummins Creek, Oregonisa
frequently used example of a snorkeling study design. Habitat units must be dassified (e.g.
riffle, pool, glide), and the stream may be further stratified based on location (e.g. lower,

Page 130



middle or upper). The second order of stratification is only necessary if sampling occurs
over significant changesin stream orders or physica changes (i.e. gradient or channel
conformation).

Habitat units must be classified over the stream length to be studied, and their areas
estimated/caculated. Next, units to be sampled must be determined. Multiple units of each
habitat type must be sampl ed within each stream unit.

Independent counts of fish should be made by a team of two observersin each unit to be

sampled. Observers enter downstream of the unit to be counted and proceed upstream,

identifying species and age dass (rough estimate) and counting individua fish. Observers

should position themsealves adong the stream midline and coordinate their upstream

movements. Counts must be made at atime of day when visibility is good. Inthe Hankin

and Reeves (1988) study the technique was variably effective dependent on species and age
cass. _ ‘

Observer counts must be standardized for each species/age dlass and habitat type.
Standardization is accomplished by selecting a subsample of each habitat type (using about
one of every three or four of each habitat type as the subsample). Standardization is

. accomplished by dectrofishing using a Moran-Zippin successive remova method (Seber
1973), which provides a popul ation estimate independent of the diver counts. Thisis
considered the optima standardization method because many authors consider sequentia
remova by e ectroshocking a more accurate method of population size estimation (e.g.
Gunderson 1993).

The number of fish in habitat unit i can be estimated by:
Pi = diR
Where P; = estimated population size in habitat unit i

d; = mean observer count in habitat unit i
R= ) Pq/) . d wherePqisthe population estimate obtained in selected units

by eectrofishing
Anandysisof the datain the Hankin and Reeves(1988) study demonstrated that the number

of fish present was poorly correlated with the area of each habitat unit, so the totd number of
fish within ahabitat typefiocation stratum (Py) was estimated using the formula below:

N <—n
Ph = —n'Zi=1 P

Where P = estimated population size for thei™ sampling unit in habitat type h
N = total number of habitat units of type h present in the survey area
n = number of habitat units of type h in the systematic sample
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The variance of this estimate is afunction of the variance of R, betwwh—observer variance,
and the variance in population size between habitat units. Hankin and Reeves (1988) an
estimator for Var(P), which takes dl these sources of variance into account.

A more complex estimator, incorporating a measure of the size of each primary unit sdlected,
may be preferable to the one presented aboveif the population size in the habitat unitsis '
highly correlated with area (Hankin 1984).

The potential advantage of snorkeling isthat the total number of habitat units for which fish
numbers can be estimated is increased by the use of the technique. Thisincreased first stage
sampling fraction can result in a reduction of tota errors of estimation because the variance
contributions associated with second stage sampling (within habitat unlts) are expected to be
relatively smal.

The potentiad drawbacks with snorkeling surveys are that the suckers are highly substrate
associated so they are more difficult to locate, and experienced observers will be required. In
the Hankin and Reeves (1988) study stedhead trout in pools were more closely associated
with the substrate, this was interpreted as making them more difficult to observe; the result
was that observer counts were not highly correlated with remova estimates. Additiondly,
snorkeling surveys do not alow collection of length-weight data, which may be used to

~ evauatefish condition. The length data can aso be used to examine age class composition,
‘and such data may be vauable in evaluating the status of the population, particularly over -
time.

Mark-Recapture Estimates.

Mark/recapture is one of the most common, easily performed and reliable methods of
estimating fish population size. Mark/recaptureisbased on asimple principle. A sample of
fish, n,, istaken from the population at time 1, each fish is given a recognizable,
nondeliterious mark that will distinguish it from uncaptured individuads, and then the sample
isreturned to the population. At time 2, another sample, ny, istaken. The separation
between time 1 and time 2 samples must be sufficient for the marked individuas to
redistribute themsdl ves among the population in the sampling area. We have found
collection of the two samples 24 hours apart is gppropriate. In the second sample m
individua s are found which were previoudy marked. It isthen assumed that the proportion

- of marked fish in the second sample is the same as the proportion of marked fish in the tota
population, N. Therefore:

ny/N = m/n,
and an estimate of N, eN, can be calculated as:
- eN=mny/m
Thisis the Petersen estimate of population size. 1t isthe simplest form of mark/recapture,

" requiring only two samples and one type of mark. This method avoids the stress, and
potentia mortdity, associated with the multiple captures that are necessary for other
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- mark/recapture methods. The method makes the following assumptions (Seber, 1973; Bejon,
1979):
1. The marks are not lost in the period between the two samples and are correctly
recognized in recaptured specimens.
2. Being caught, handled and marked has no effect on the probability that the
individua will be recaptured.
3. Capture, handling and marking have no effect on the probability that the
individud will dieor emigrate.
4, All fish, marked and unmarked, have the same probability of dyingor
emigrating. o
5. The population is sampled a random.

These assumptions may be difficult to meet in ariverine system if emigrationishigh. The
fish can be marked with Sudan Brown Y, a vita dyethat is taken up by al tissues but rapidly
metabolized from muscle while remaining for severa daysin the bony elements. Thisdye
persists sufficiently to allow recognition of individua's of these species for severd days
following staining (Baskin and Haglund, Unpubl. data). In laboratory tests the dye did not
induce mortdity in stained fishes over a seven day examination period (Baskin, Unpubl.
data). Using this method, thefish are stained by placing them in a container and dlowing
them to swim in water containing the dye (2ml saturated aqueous solution/liter water) for
approximately one hour. This methodology reduces the handling of the fish to an absolute
minimum.

Itisdifficult to determine if the probability of captureis affected by previous encounter, but
either seining or dectroshocking can provide a random sample of fishes from the areabeing
studied. Previous experience with this technique has shown that 24 hours dlows a sufficient
timeintervd for the fish to redistribute themsd veswithin the capture area (thefish are
manually rel eased throughout the capture area following marking). - Furthermore, mortaity
and emigration are minimized by using a 24 hour recapture period. - '

This technique allows the collection of Iength—weight data, however seiningwould be a
difficult capture technique, so e ectroshocking would be necessary. As areault, this
technique doesn’ t offer an advantage over depletion with an € ectroshocker.

Seining Edtimates.

Seining will not be discussed in any detail here. Seining as a techniquein the frequently
swift, deep cobble substrate areas occupied by Santa Ana suckersis not an efficient capture
technique, and reproducibility of effort is difficult. Techniques requiring seining are not
recommended.

Population Estimates Using Underwater Cameras.

Although this sounds like a nice high tech solution to the sampling problem, it will likely be
expensive, and there are many unknowns. Camera deds have been successfully usedin
deepwater marine environments. Successis based on the assumption that thereis neither
avoidance of or atraction to the cameraded. Therefore reports of successful surveysusualy
involve sedentary species. Because this technique was largely developed as a marine
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technique, transects were used. In asmal stream two cameras (equiva ent to two underwater
observers) would have to be moved upstream. The cameras could either bemountedto
providetwo dightly different views aswith the underwater observers or the two cameras
could be forward facing and mounted in stereo configuration. Unless the cameras used are
video cameras, there is the problem of photo interva and area caculation. Additiondly
because of the stratification recommended in the introduction, there would have to be surveys
of different habitat boundaries, and we are not sure that habitat type boundaries would be
readily discernable, particularly in still photos. Additiondly, as previousy mentioned, a
technique that can produce length-weight data instead of just population sizewill be more
useful in studying and understanding short and long term population trends.

Condusion.

Based on the preceding discussion we recommend the use of a sequentia remova technique
using a backpack € ectroshocker to monitor Santa Ana sucker populations. If accord canbe
reached on this point, we will provide a more detailed protocol based on therecommended -
methodology.
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~ Appendix 4

Communi cations Regarding the Enhancement of Santa Ana Sucker Breeding
Substrate in Sunnysl ope Creek
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~San Marino Envi ronmental Associates

MEMO

March 14, 2002

To: Mr. Juan Hernandez, Fishery Biologist
Cdifornia Department of Fish and Game

From: Jonathan Baskin, Ph.D.
Thomas Haglund, Ph.D.
Principa Senior Scientists

Rer Sunnysiope Creek — Santa Ana sucker habitat enhancement

Thisis to follow through on our phone conversation last week in which | requésted a
Streambed Alteration Agreement to do habitat enhancement for. the Santa Ana sucker
(Catostomus santaanae) in Sunnyslope Creek, at the Louis Rubidoux Nature Center, in the
Santa AnaRiver Wildlife Area, near the City of Riverside. The specific proposed activity is
to add additiond substrate gravel to the stream bottom in the creek to increase the amount of
appropriate spawning habitat for the sucker. This species, dong with most to the speciesin
the family Catostomidae, is known to spawn in agravel substrate.

In 2001, as part of a study of the biology of this speciesin the Santa AnaRiver, sponsored by
Santa Ana Water Project Authority, we observed spawning at two sites. One of thesewasin -
Sunnysiope Creek and the other in Riato Drain, which were a so sites where we observed
sucker fry. At both of these sites, samples of the gravel substrate were taken at the exact spot
where the spawning was observed, and analyzed for particle size distribution. The results of
thisandysis are atached here. Weintend to add gravel of a similar nature to Sunnysiope
Creek, anticipating that this will increase the area available for sucker spawning. Wewill
implement this in a manner and time to avoid impacts to the suckers dready present in the
stream. This project is aso sponsored by SAWPA.

We have gotten verba approva for this from the people a the Nature Center, which is of
course contingent upon the approva of your department.

560 Sbuth Greenwood Avenue San Marino, California 91108-1270 (626) 792-2382
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. S M EA : 560 South Greenwood

Avenue

San Marino Environmental San Marino, California 91108
Associates ) (626) 792-2382 fax 792-8233

Memo

To: Lucy Caskey, U.S. Fish and WiIdIife Service |
From: Jonathan N. Baskin and Thomas R. Haglund
Cc: Santa Ana Sucker Discussion Group

Date: June 10, 2002

Re: Sucker Breeding Habitat Enhancement Proposal - Revised

We propose to enhance and increase breeding habitat for Santa Ana suckersin Sunnysdope
Creek of the Santa Ana River by adding appropriate gravel substrate.

Suckers are known to be gravel spawners, as described in our 1999 Conservation Program.
Wedirectly observed sucker spawning and fry in Sunnyslope and Ridto creekslast year, and
sampled the gravel where this spawning was observed. Andysis of thisgravel (see attached
graph) provides us with a good estimate of the characteristics of the substrate used by the
suckers for spawning. We plan to place up to 15 cubic meters of river gravel of asimilar size
composition into specific spotsin the lower approximatel y 300 meters of Sunnysiope Creek
presently dominated by silt and sand, which is not used for spawning.

These areas are downstream from the sites where we observed spawning and fry in the past
two years. During this period we have dwaysfound fry in proximity to spawning gravels,
which are not presently found in thislower part of the creek where we propose putting the
gravel. The appearance of fry in thislower area during the breeding season following the
addition of gravel here would be an indication that the suckers could have used the new
gravel for spawning, and that our activities could be enhancing sucker breeding.

We plan to implement this proposal after breeding has ended this year, but before flushing
flows have begunin thefal.

Thesiteis located on the grounds of the Lou1 s Rubidoux Nature Center, in the Santa Ana
River Wildlife Area, near the City of Riverside. We have discussed this proposd with the
authorities at the Nature Center and received their verba gpproval. A written proposd has
a so been submitted to the Department of Fish and Game requesting Streambed Alteration .
Agreement, if it is necessary.
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S M EA ' ' 560 South Greenwood

Avenue

San Marino Environmental San Marino, California 91108
Associates : (626) 792-2382 fax 792-8233

To: Lucy Caskey, U.S. Fish and Wildlife Service
From: Jonathan N. Baskin and Thomas R. Haglund
Cc: Santa Ana Sucker Discussion Group

Date: September 16, 2002

Re: Sucker Breeding Habitat Enhancement Proposal - Revised

We propose to enhance and increase breeding habitat for Santa Ana suckersin Sunnysl ope
Creek of the-Santa Ana River by adding appropriate gravel substrate.
Suckers are known to be gravel spawners, as described in our 1999 Conservation Program.
We directly observed sucker spawning and fry in Sunnydope and Ridto creekslast year, and
sampled the gravel where this spawning was observed. Andysis of thisgravel (see attached
graph) provides us with a good estimate of the characteristics of the substrate used by the
suckersfor spawning. We plan to place up to 5 cubic meters of river gravel of a similar size
composition into specific spotsin the lower approximatdy 300 meters of Sunnysope Creek
presently dominated by silt and sand, which is not presently used for spawning. ‘
The two specific spots we have tentatively sdl ected have a maximum depth of about 0.5
meters, awith of 1.5 m and alength of about 5m. We plan to place the gravel into the stream
by hand, and a timejust after initid flushing flows in the upcoming wet season. We
anticipate that the high flow will remove alarge part of the sediment now present. The exact
amount of gravel placed in to the stream will be determined by the depth of the water, flow
and stream conditions & the time. The following questions remain to be resolved, based
mainly on the funding resources available for this activity and anticipated environmenta
conditions:

1. Exact timing of gravel placement.

2. Source of the gravel to be used.

These areas are downstream from the sites where we observed spawning and fry in the past
two years. During this period we have dways found fry in proximity to spawning gravels,
which are not presently found in this lower part of the creek where we propose putting the
gravel. The gppearance of fry in thislower area during the breeding season following the
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addition of gravel here would be an indication that the suckers could have used the new
grave for spawning, and that our activities could be enhancing sucker breeding.

The siteislocated on the grounds of the L ouis Rubidoux Nature Center, in the Senta Ana
River Wildlife Area, near the City of Riverside. We have discussed this proposa with the
authorities at the Nature Center and received their verbd approva. A written proposa has
a s0 been submitted to the Department of Fish and Game requesting Streambed Alteration
Agreement, if it is necessary. '

Prdiminary discussions with Robert Smith of the Army Corps of Engineersindicate that no
Corps permits will be necessary because the amount of gravel to be placed in the streamis -
smdl.
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S M EA ' ll 560 South Greenwood Avenue
San Marino, California 91108

San Marino Environmental Associates CEIREEEREACIEEHSEIES

Memo

To: Mr. Ron Baxter
Natural Resources Manager
Riverside County Regiond Parks and Open-space District

From: Johathan Baskin, Ph.D.
Thomas R. Haglund, Ph.D.
Principal Senior Scientists

Date: January 18, 2004

Re:  Sunnysope Creek — Santa Ana sucker breeding habitat enhancement

Thisis to follow through on our meeting last week in which we discussed our plantodo
habitat enhancement for the Santa Ana sucker (Catostomus santaanae) in Sunnys ope Creek,
at the Louis Rubidoux Nature Center, in the Santa Ana River Wildlife Area, near the City of -
Riverside. The specific proposed activity is to add additiona substrate gravd to the stream
bottom in the creek to increase the amount of appropriate spawning habitat for the sucker.
‘This species, dong with most to the species in the family Catostomidae, is known to spawn
ina gravel substrate. We are requesting the approva of your depatment to implement this

plan.

In 2001, as part of an ongoing study of the biology of this speciesin the Santa Ana River,
sponsored by Santa Ana Water Project Authority (SAWPA), Santa Ana Sucker Conservation
- Team, we observed spawning at two sites. One of these wasin Sunnydope Creek and the
other in Ridto Drain, which were d so sites where we observed very young suckers (fry). At
both of these sites, samples of the gravd substrate were taken at the exact spot where the

- spawning was observed, and andyzed for particle size distribution.” The results of thlS
andysisarein our 2002 report (enclosed pp. 54-58).

Over the past 2 years we have noted many fewer sucker fry in the creek, and much less
appropriate gravel substrate. Instead there is much more sand and silt substrate, and the
grave present is much more highly imbedded. This means that the grave is at least partidly
buried in sand/silt, making it unsuitable for holding fish eggs and yolk-sac larvae. We
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believe thisincreasein sand/silt is due to alack of flushing water flow eventsin Sunnysope
creek in the past 2 years: Weintend to add gravel of a similar nature to that found at the

- breeding site in Sunnyslope Creek, anticipating that this will increase the area availablefor
sucker spawning. We will implement thisin a manner and time to avoid impacts to the
suckers aready present in the stream.

Barbara Ire, of the Rubidoux Nature Center isaware of our activities and plans. We have
been in communication with the Department of Fish and Game (Raul Rodriquez and Juan
Hernandez), U. S. Fish and Wildlife Service (Lucy Caskey) and the Army Corps of
Engineers (Robert Smith) about this, and they have informally indicated support for this
project. Mr. Smith hasindicated that the amounts of gravel weintend to use are below the
amount necessary for an Army Corps permit. The exact amounts and point of placement of
the gravel in the creek, below the concrete lined channel will be determined by conditions at
the time of implementation.
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